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America ...... . 
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Anchoria 
Andes ...... 


Aurania 
Austrian ... 
Balder 
Baiting 
Barracouta .... 
Barrow More 
Bavarian 
Belair nell 
Belgeniand......... 
Bengore Hea 
Berrita ........ 
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Black Prince .. ... 
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Caspian... 
Catalonia 
Cephalonia ........... 
Chateau 
Chester e 
City of Augueta 
City of Berlin ... 


City of Chester. 

(‘ty of Chicago. 

City of Dallas... eceuaves 
City of Ric hmond........... .. 
City of Rio de Janeiro ...... 
City of Rome ...... .... 

City of San Antonio. 

City 


of W 
Claribel 
Claymore 


Colima ...... . 
Colon..... 
Colonia 
Uolorads ........... 
Concordia . 
Corean ....... 
Damara 
Denmark. 
De@VoOnia 
Discoverer..... 
Dorian . 
Dupuy de Lome.... 


Edith Godden... 


Egyptain Monarch. 
Eider 
Elbe..... 
El Paso 
England 
Erin 
Espanol ... 
Etruria 
Exeter 
Explores . 
Faedrelandet 
Federation..... 
Fulda 


Geiser ...... 
Gellert...... 


Capt. J.G. Cameron. 


J.C. Adair 

T. M. MeKnight 
Geo, 8. Murray. 
Morris 


W. J. Robertson. 
H. Obristoffers. 
J. W. Tobin. 


F. McKay 
D. Williams 
H. Heineke. 
F. W. Bonjer. 
W. Brown 

J. Evans. 


W. T. Sherborne. 


Ss Brooks 
H Low. 
Owen 
W.H. P. Haine. 
A. Vipond., 
F. Moha 

J. Trenery 

R. R. Hubbard. 
John Ineh 

R. Leask. 

Geo. Danlop. 

A. Beynon 
J. R. Brady. 

L. Santaulari, 
Chase, J 
J. Milburn. 
Kopf. 

F. Manley. 
Thomas Dutton. 
Bideker. 

H. Pareell. 
J. Parazols. 
John oily. 


Freeth 

R. Wille. 

W. Pitt 

J. H. Malet. 

F. Dulac 

Jules Delhomme, 
0. Winkler. 
John Robinson. 
H. Daniel 

G, H. Brown. 

A. MeDougall. 
Edward Wylie. 
P. J. Irving. 
Henry Walker. 
©, Ollivier 

8. Wohlmuth. 
A, Campbell, 

J. W. Catherine, 


A. Redford. 
W. B. Cobb. 
H. Young 
J.W ilder, 

W. M. Rittig. 
Klinkokel. 

E. A. Craig. 
A. ade, 
R. C. Jennings. 
F. Henderson. 
W. Bocke 
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E. W. Crisp. 
E. Guild 
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Helvetia.........« 
Hertha ............ 
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Jan Breydel 


gne.. 


La Bretagne..... 
La Gascogne .. 


Lahn 


Lake Huron 
Lake Superior .... 

Lake Winnipeg .. 
Lampassas 
La Normandie., 


Leerdam ....... 


Lord Clive.. 
Lord Gough 


Lorenzo D. Baker.. .. 


Louisiana 


Lydian Monarch. 


Manhattar 


Marathon 


Mareca ..... 


Martello 


Maryland.. 


Mentmore ... 


Michigan 


Michigan........... 
Minnesota. 
Moravia ... 
Muriel ........ 


Nantasket.... 


Nasmyth ... 
Nederland . 


Nessmore 


Nevada ..... 


Newport. 
Noordland 


Norrona..... 
Norseman ... 
Nova Scotian 


Oceanic..... 


Olinda ...... 
UOregon . 
Urinoce... 
Parisian.. 


Pavonia ... 
P. Caland .. 
Penniland .. 
Philadelphia. 
Phoenician ..... 


Pieter de Coninck.... 


Poly neisa 


Pomeranean . 
Pomena .... 
Pontiac..... 


Powhatan ....... 


Prins Maurits .. 


Procida .. 
Prussian. 


Queen ....... 


Republic . 
Rhaetia . 


Rhein ....... 


Rhenauia 


Robina ..... 


Samaria 


Santiage .. ....... 
Sarmatian ..... 


Schiedam .... 


Scythia... 
Servia ..... 
Siberian ... 


Slavonia 000000 


Spain ...... 


State of Georgia .. 


; 
Captain. Name of vessel, Captain 
Capt. B. Gleadell. Br. 8, State of Indiana............... Capt. A. Riteh). 
W. Dickman. State of Nebraska an A. G. Braves 
E. Le Gallais, State of Nevada............ J. A. Stewart 
A. J. Jeffrey. State of Pe nnsylvania A.J. A. Mann 
4. Land, State of Texas ........ Gilbert W 
©. Hebich, Stockholm City. A. Thom). 
A. G. Thomsen, Angus Ma: hesoy 
G. Cochran. Straits of Gibraltar. | Geo. Grig« 
M.C. Nyguard. Fr. Sully ....... - A. Voisin 
John Brown. Belg Switzerlan« J, Veberweg. 
W. T. Kelly. Ger Taormina ... G.W. Koch 
Thos. Foote. || Br. Talisman... Wm, Putt 
W. J. Boggs. Jno, Spedding, 
E. W. Owens. Dan Thingvalla ........ ...... 8. T. H. Laub. 
W. Churnside. Ger Thuringia G. Reysing 
W., Skjodt. Br. Tofna..... ... Williams 
T. H. Pox. Toronto ..... Jas, MeAuley 
W. Pearce. Tower Hill . F. Archer. © 
H. Meyer. Ger. TAaVe...... W. Willigerod, 
W. Gleig. Br. Trinidad W. J. Fraser 
H. Spliedt. Tyrian..... A. Haig. 
F. Remble Umbria W. MeMickan 
E. Franguel. i} Urbino .... P. L. Moore 
M. de'Jousselin. Vancouver.. Cc. J. Lindall. 
Santelli. Nur. Viking ....... 8. H. Friis. 
H. Hellmers. Belg Waesland .. | H, Buschmann 
M. L. Tranmar. Wergeland.. : L. W. Hansen, 
Wm. Stewart. Ger. R, Bussuis. 
P. D. Murray. Weser ........ H, Bruns 
M. B. Crowell. Belg. Westerniand. .| Com. W. G. Randle, 
G, Kersabiec, Ger, Wieland ..... ..| Capt. A. Albers. 
G. Stenger. Br. Wisconsin .. | Edward Bentley, 
P. Urquhart. Ger. Wyanoke | R. B. Boaz 
E. M. Hughes. Br. Wylo....... vould R. Miller. 
Warren F. Wiley Wyoming aol C. L. Rigby. 
E. V. Gager. Nor. D. Hagerman. 
T. C. Huggett. Dtch, | Pausen. 
J, Schunmann. New York Herald Weather Service. 
Frank Stevens. Br. Alsatia .. ....... J. Brown 
T. Hewitson. Am. City of Alexandria. John Deakin 
L. 0. Mven. Br. Croma.. W. P. Lord 
Wm. Abbott. Am EI Monte .. J. W. Hawthorn 
A.H. Luckhurst. Br Ocean ...... .. C, Schmidt 
R. Boucher. Belg Vadertand ......... C, H. Grant 
BR Griffiths. United States Naval. 
R. J. Blacklin. U. 8. 8. A.D. Bache ... J. F. Moser 
Kopff. J. E. Pillsbury. 
G. 3. Locke. U, 8. 8. P.F. Harrington, 
E. A. Richardson. U.S. R. 8. Dale........... J. Cross. 
Thos. T. Farrell. U. 8. 8. Despatch ° W. 8. Cowles 
A. J. Griffin. U. 8. 8. Dolphin ..... G, F, F. Wide 
G. Elliott. U. 8. R. 8. Franklin. Richards 
P. Verriers, U.8. 8. Galena ©. M. Chester. 
J.A.R. Cushing. | U.S. B.S. Independence... J W. Phillip 
W. G. Shackford. | U. 8. 8. Jamestown .......... ©, 4d. Train 
H. E. Nickels. U. 8. 8. Michigan... H. F. Picking. 
J.J. lsakjen. U. 8. 8. Minnesota....... C, Wiltse. 
R. Williams. U. 8. 8. New Hampshire .... F. J. Higginson 
R. H. Hughes. U. 8. 8. Oasipee.............. W. B. Hoff. 
John Metcalf, U. 8. 8, Portsmouth | Edwin White. 
Thos Walker. U. 8. 8, Ranger ...... F. A. Cook 
R. W. Sargent. U. 8, 8. Richmond ... Robert Boyd. 
C. A. Machado. U. 8. R. 8. St. Louis Wm. Whitehead 
H.C. Williams. U. 8. 8, Saratoga .... ©. H. Davis 
J. 8. Garvin. U. 8. 8. Swatara..... J. McGowan. 
W. H. Smith, Cc, ©, Carpenter. 
H. McKay. Sailing vessels, 
A. Potjer. Am. bk, Alice.. iinochattuinbeses W. G. Kair 
Rud Weyer. schr. Annie G. 0° Leary sonteregienyd R. Bandrot 
Sam. Hess bg. Annie R, Storer... ol W. F. Adams, 
D. J. James Edith .... W. G, Foster. 
E. Smit Br. bk. Elgia. H, W. Robinson. 
A. Kuhn Am. sebr. Walston... A. L, Cummings 
H. Dalziel. Ger. ep. Fidelio ................ 4 C, Sander. 
J. Legoe. Am. bk. Florence......... i A. P. Carter. 
H. W. Brown. George W. Sweeny. J. F. Hewitt. 
John Jenkins, Nor 
H Sluiter. Am. bg. H. B. Hussey. a G. W. Hodgion. 
W. Bannon. schr. Henry A. Faber....... ' H, E. Garlick 
Wm. Dunlop. | Br, sp. Houghton Tower... Geo, Scott. 
H. Davison. Am bg. Jane Adelin G. W. Cates. 
H. Vogelgesang. bg. Jennie Hulbert. — G. R. Handy. 
W. Kuhimann, bk. John R. Stanhope.. J. B. Norton 
G. Schmidt. bkt. Josephine Chas. Brown. 
J. C. Jamison. schr, J. R. Berger ....... C, W. Parsons. 
T. H. Smith. F. D. Vieira. 
E, Maddox. Br. sp. Lasmene.... W. Randall. 
G. Bakker. Am. Geo. F. Gerry 
R. Karlowa. bk. Liberia . Edward F. Page. 
H. Richter. bg. Lilian........ H, F. Schive. 
H. Campbell. L. Staples. J.P. Stevens. 
H. Bermpohl. sp Light-ship No. 37... Andrew Jackson, 
R. W. Neate. bg. Mary Fink ............ D. B. Darragh. 
Potter. bk. Ne »gunticook .. E. E. Wallace. 
W. Richardson. schr. Nelson Bartlett. J. W. Watts 
J. Gibson. Orlando. .........« Chas, Knaelel. 
F. Reuter. Nor bk. Rosita . .. B. O. Holbers. 
John Park. Am. L. R. Hale 
K. Mensonides. Ger. sp. Shakespere....... Carl, Muller 
T. Roberts. Br. bk. Sodiam.. oad Wm Manson. 
H. McKay. Am, schr, Stephen Bennett. F. A. Magune. 
R. P, Moore. Br. bk. Valona .. ... H. Andrews 
H. Schmidt. Aus. bk. Vitez... Paolo Drobas 
W. A. Griffiths. Am. schr. Warren Adam C. A. Colcor:. 
G. Moodie. Br. J. MeKenziv. 
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INTRODUCTION. 

i. This REVIEW treats generally the meteorological conditions Atlantic states, and in the southern plateau. Elsewhere the 


of the United States and Canada for Jane, 1888, and is departures from the average were not especially marked. 
based upon the reports of regular and voluntary observers of In the preparation of this REVIEW the following data, 
. received up to July 20, 1888, have been used, viz., the 


le. both countries. Descriptions of the storms that occurred over’ regular tri-daily weather-charts, containing data of simulta- 
the north Atlantic Ocean are also given, and their approximate | neous observations taken at 133 Signal Service stations and 22 
paths shown on chart i, on which also appears the distribution Canadian stations, as telegraphed to this office; 175 monthly 


of icebergs and field-ice and the limits of fog-belts west of journals and 175 monthly means from the former and 22 
the fortieth meridian |/monthly means from the latter: 344 monthly registers from 


he weather over the north Atlanti 
The weath vealseng ay © | voluntary observers; 61 monthly registers from United States 


was unusually fine, and the depressions traced were deficient 
both in number and energy when compared with June average. 

Over a large part of the country the mean temperature 
differed but slightly from the normal. The greatest deficiency 
occurred in the west gulf states and on the middle Pacific coast, 
and the greatest excess in the southern Rocky Mountain dis- 
tricts, Saint Lawrence Valley, and lower lake region. 

The rainfall was largely in excess of the average in the 
northern districts from Lake Superior westward to the Pacific 
coast, and in the west Gulf states. It was decidedly below 
the average in the upper lake region, New England, the south 


Army post surgeons; marine records; international simulta- 
neous observations; marine reports through the co-operation 
of the Hydrographic Office, United States Navy, and the “New 
York Herald Weather Service;” monthly weather reports from 
the local weather services of Alabama, Arkansas, Colorado, 
Illinois, Indiana, Kansas, Louisiana, Michigan, Minnesota, 
Mississippi, Missouri, Nebraska, Nevada, New England, New 
Jersey, North Carolina, Ohio, Oregon, Pennsylvania, South 
Carolina, Tennessee, and Texas, and the Central Pacific Rail- 
way Company; trustworthy newspaper extracts, and special 
reports. 


> 


ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 


The distribution of mean pressure for June, 1888, deter- 
mined from tri-daily telegraphic observations of the Signal 
Service, is shown by isobarometric lines on chart ii. 

An area of low mean pressure extends from Arizona and 
New Mexico north-northeastward to the British Possessions, 
within which area the barometric means range between 29.72 
and 29.80, except over portions of Arizona and New Mexico, 
where the mean pressure slightly exceeds 29.8. It will be 
seen from the chart that this isobar of 29.8, showing the 
region last referred to, is inclosed by the isobar of 29.75, indi- 
cating a slight increase of pressure near the centre of the 
southern portion of the extended area of low mean pressure. 
To the eastward of the area of least pressure the barometric 
means increase gradually over the southern districts to 30.0, 
or slightly above, in the south Atlantic states, the difference 
between the means over the northern districts from the Rocky 
Mountains to New England being somewhat less marked. 
Westward of the area of minimum mean pressure to the 
Pacific coast the increase of pressure in proportion to the dis- 
tance is about the same as to the eastward, the highest mean 
pressure, 29.96, occurring at San Francisco, Cal. 

The departures from the normal pressure at the various Sig- 
ual Service stations are given in the table of miscellaneous 
meteorological data. Throughout the United States and the 
adjacent portions of the British Possessions the mean pressure 
for June is below the normal, the departures being most 
marked from the Red River Valley of the North westward to 
the Pacific coast, where they range from .10 to .16, and least 
in California, where the pressure is nearly normal. East of 


the Mississippi the departures are less than .05, except along 
the Atlantic coast from Virginia northward, where they 
slightly exceed .05. Over the southwestern portions of the 
country the pressure ranges from .05 to .09 below the normal. 
Compared with the mean pressure uf the preceding month, 
a very slight increase is shown over the central Mississippi 
valley and Southern States, while in all other districts the 
pressure for June is lower than that of May, the difference 
being greatest in the extreme northwest and northern Rocky 
Mountain slope, where it amounts to from .15 to .20. 


BAROMETRIC RANGES, 


The monthly barometric ranges at the various Signal Service 
stations are also given in the table of miscellaneous meteoro- 
logical data. The monthly ranges are greatest in the extreme 
northwest and upper Missouri valley, where they exceed 1.00, 
the maximum, 1.21, occurring at Fort Totten, Dak. ; they were, 
as usual, least along the Gulf and south Pacific coasts, where 
they were .40 or less, the least, .25, occurring at Key West, 
Fla. For the states bordering on the Atlantic the extreme 
ranges are .25 at Key West, Fla., and .73 at Portland, Me. ; 
between the eightieth and ninetieth meridians, .41 at Cedar 
Keys, Fla., and .79 at Alpena, Mich.; between ninetieth and 
one huhdredth meridians, .33 at Brownsville and Rio Grande 
City, Tex., and 1.21 at Fort Totten, Dak.; eastern slope of 
Rocky Mountains, .43 at Fort Davis, Tex., and .95 at Poplar 
River, Mont.; plateau region, .33 at Yuma, Ariz., and .71 at 
Salt Lake City, Utah; Pacific coast, .27 at San Diego, Cal., 
and .88 at Tatoosh Island, Wash. 
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AREAS OF HIGH PRESSURE. 

Six areas of high pressure were observed within or near the 
limits of the stations of observation during the month of June, 
three of which first appeared on the north Pacific coast and 
were traced to the Atlantic, the general direction of movement | 
being slightly to the south of east. Two areas of high pressure 
were first observed near the centre of the continent, in the 
region west of Hudson Bay, and moved in a southeasterly | 
direction, one reaching the south Atlantic coast and the other 
disappearing in the Saint Lawrence Valley. The month closed 
with an area of high pressure on the north Pacific coast, ap-| 
parently moving northward, following the coast. 

The following table shows the approximate latitude and 
longitude in which the centre of each area of high pressure 
was first and last observed, the highest observed barometer | 
reading attending each, and the average rate of movement in | 
miles per hour : 


First observed. Last observed. Highest Average | 
observed hourly. } 

Number of area. barometer move- 
Lat. N. Long. W. Lat. N. Long. W. reading. ment. | 

Bee §2 45 100 35 35 30 75 25 30. 36 18.8 
41 20 126 3 35 45 773 30- 34 25.0 
BEE seccescensoucneosecesees 44 00 122 00 40 00 64 00 30. 26 22-9 
19 15 81 40 46 25 75 50 30+ 10 16-7 
V rccvecccccccccececcesocce 42 45 127 20 48 00 87 00 30. 26 21-0 
WE 19 45 26 20 47 35 125 30. 28 22.6 


Average rate of progress, 21.2 miles per hour. 


[.—The month opened with this area of high pressure central | 
north of Dakota, the barometer being low along both the At- | 
lantie and Pacifie coasts. The pressure increased to the south 
and east during the Ist and 2d, during which time this area | 
extended over the central valleys, attended by generally fair 
weather throughout the eastern part of the United States, and | 
was preceded by light rains along the Atlantic coast, except | 
in North Carolina where the local rains were heavy. The} 


‘reached the Mississippi Valley, after which the movement was 


‘during the 14th, apparently moving in an easterly direction, 
but leaving the pressure above the normal over the south 


'tween storms which were central in the lower Saint Lawrence 


apparently to the west of Oregon. 


morning of the 21st. 


directly to the east, with increasing pressure at the centre. 
The maximum pressure, 30.26, was observed on the New Eng. 
land and middle Atlantic coasts on the 13th, when the centre 
was near, and to the east of, the coast line. It disappeared 


Atlantie states. 

IV.—The barometer continued generally below the normal 
over the northern portions of the United States from the 15th 
to 18th, when a ridge of relatively high pressure formed be. 


and upper Missouri valleys, respectively. This distribution of 
pressure became more marked during the 18th, and the high 
pressure was apparently re-enforced from the Hudson Bay 
region. On the morning of the 19th this area was central 
over the Saint Lawrence Valley. It developed but little 


energy and caused no marked changes in the weather condi- 


tions within the United States, and disappeared on the 19th. 
The maximum pressure for this area was 30.1, at Rockliffe, 


/Ont., on the morning of the 18th. 


V.—This area of high pressure extended over the north 
Pacific coast and California on the 20th, the centre being 
It extended over the 
plateau regions during that day while the centre moved north- 
ward to Washington Territory, where it was located on the 
It probably passed northward beyond 
the limit of the chart, but on the succeeding day, the 23d, it 
was probably observed central north of Montana, from which 
region the movement was to the eastward north of the stations 
of observation. It was approximately located as central north 
of Manitoba on the 25th, and north of, and near, Lake 
Superior on the 26th, and during the three succeeding days it 
moved slowly to the southeastward, reaching the New Eng- 
land coast on the 28th, after which it was apparently re-en- 
forced from the westward, and the centre of greatest pressure 
was transferred to the upper lake region and Ohio Valley. 


southeasterly course of this area continued during the 3d and| The maximum pressure, 30.26, was observed at stations in 
4th, preceded by showers along the south Atlantic coast, and|the Saint Lawrence Valley and on the New England coast, 
on the morning of the 5th it was central in eastern North Caro-| when the centre was located over New England on the 28th. 
lina, the pressure having increased to its maximum, 30.36, as it VI.—This area was apparently advancing northward along ° 
approached the coast. It apparently moved southward over the | the coasts of California and Oregon on the 30th, the centre 
Atlantic on the 6th, and the pressure slowly diminished. remaining to the west of the coast line and being near the 
When this area was observed near the centre of the continent it} mouth of the Columbia River at midnight of the 30th. The 
was ineclosed by an isobar of 30.1, and when it reached the| pressure increased .2 at Portland, Oregon, during the twenty- 
south Atlantic coast the bounding was isobar 30.3. four hours ending with the afternoon of the 29th. The maxi- 
If.—The tri-daily telegraph reports of the 4th indicated the | mum pressure, 30.28, occurred on the 30th at three stations on 
advance of a high area from the north Pacific to the northeast-| the north Pacific coast. The history of the subsequent move- 
ward, the pressure over the Rocky Mountain region being from | ments of this area will be given in the REVIEW for July. 

.3 to 4 below the normal. By the morning of the 5th the 

pressure had increased from .5 to .7 in twenty-four hours over AREAS OF LOW PRESSURE. 

the northern Rocky Mountain region, when the centre of this| The following table shows the latitude and longitude in which 
area was north of Montana. At this point the direction of | each area of low pressure was first and last observed, the lowest 
movement changed, and after passing over the upper Missouri | pressure observed within each area, and the average velocity 
valley it moved directly east during the 6th and 7th, when it|in miles per hour: 
extended over the upper lake region, the pressure increasing | 


First observed. Last observed, 


during the easterly movement, and reaching a maximum of Lowest, average 
30.34 at Marquette, Mich., at the morning report of the latter | — Number of area. bavemneter hourly 
date, when the centre was near that station. From the upper | Lat. |Long, W.| Lat. Long. W.| reading. 
lake region it moved southeastward, covering the entire At. | - 
lantie coast from Maine to Florida, the pressure decreasing : : Snohes. Miles. 
41 20 71 30 49 40 59 15 29. 56 41-7 
with the movement and with its increased area, and it disap- | 1i22222000. 00 50 00| 127 00 47 25 52 00 29. 24 30.7 
peared to the east ot the coast line during the 9th. ees a1 §0| 116 20 45 30 66 00 29. 36 21-5 
[11.—This was a well marked area of high pressure which IV st to | 15 $2 00 | 100 45 29. 36 18.8 
i tho and mawad oo 15 00 7 00 00 
was central in Oregon on the morning of the 8th, and moved | mal we aa 
across the continent with an almost uniform velocity of twenty- 29-06 
= | VERE 3 30 75 3 »0 00 29- 16.1 
three miles per hour, occupying five days in making the transit | rx. .20000 3015| 1073 37 35 74 00 29.60 $2.2 
from the Pacific to the Atlantic coast. During the first twenty- | @t 


four hours there was an apparent tendency to follow a north-|— 
easterly course. It was central in southern Montana on the Average rate of progress, 24.6 miles per hour. 
9th, and extended over the central valleys during the 10th! Chart i exhibits the tracks of the centres of the areas of low 
and 11th, inclining to the southeastward until the centre! pressure which were observed during the month of June and 
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shows an abnormal distribution of these disturbances, a num- 
ber of which either developed within the Rocky Mountain 
region or remained almost stationary in that region for several 
days previous to their disappearance to the northward, without 
passing to the east of the Mississippi Valley. Of the eleven 
areas of low pressure traced on the chart, three reached the 
Atlantic coast, passing to the north of the Ohio Valley; three 
minor disturbances developed in the northeast portions of the 
United States; and two were traced from the north Pacific 


eastward, passing northward of the boundary line and causing | 


but slight changes in the weather conditions within the 
United States. 

The following are general descriptions of the weather con- 
ditions attending each area of low pressure, with the general 
directions of movement while within the limits of the stations 
of observation : 

I.—The month opened with the pressure abnormally low on 
the Atlantic coast, with indications that a disturbance was 
forming off the middle Atlantic coast. During the succeeding 
twenty-four hours this disturbance moved northward to the 
lower Saint Lawrence valley and thence to the northeastward, 
without unusual energy, although the wind reached a velocity 
of thirty-six miles per hour at Father Point, Quebec, when the 
centre was near that station at midnight of the Ist. The 
barometer remained almost stationary during the north and 


northeasterly movement, and the depression apparently in- | 
creased in area during the 2d, when it disappeared to the. 


eastward. The lowest observed barometer reading, 29.56, was 
noted at Block Island, R. I., on the morning of the 1st. 


Il and Il a.—This storm was central on the morning of the 


ist northwest of Washington Territory and it moved slowly 
eastward during the first three days of the month, extending 
southward and including the plateau and Rocky Mountain 
regions within its limits. A secondary disturbance formed 
over Utah to the south of the centre of the principal disturb- 
ance during the 3d, and after moving eastward joined the 
main centre in the upper Missouri valley on the morning of the 
4th. The barometer fell from 29.79 to 29.24 during the pass- 
age of the centre of this area from the Pacific coast to north- 
ern Dakota, and general rains occurred as far south as central 
California and over the northern and central Rocky Mountain 
and plateau regions, with light snows in northern Montana. 
During the 4th an extended trough of low pressure covered 
the eastern slope of the Rocky Mountains while the centre of 
the disturbance moved eastward toward Lake Superior. A 
secondary disturbance which formed in the southern portion 
of this low pressure was replaced on the 5th by an area of high 
pressure which extended over the Missouri Valley. This 
storm reached its maximum energy while central in Dakota, 
and after passing to the east of that region the pressure at the 
centre increased and it disappeared as a cyclonic disturbance 
while central over the Saint Lawrence Valley. Strong winds 


were reported in the lower lake region and on the New Jersey 


and southern New England coasts, the maximum velocity 
reaching 40 miles per hour on the afternoon of the 6th, when 
the disturbance was near Montreal, Quebec. This storm was 
within the limits of observation during six days, the centre 
being approximately located at each telegraphic report during 
that period. It passed over fifty-five degrees of longitude, and 
the pressure at the centre was approximately the same, 29.79, 
when it disappeared as it was when first observed, but during 
the transit near the central portion of the track it had declined 
to 29.24. 

IlI.—This depression covered the plateau regions from 
Arizona to Washington Territory on the6th. It movedslowly 
eastward, attended by light rains on the Pacific coast north 
of San Francisco on the 6th and 7th, and these rains extended 
eastward over the northern and central Rocky Mountain sta- 
tions as the centre of disturbance passed over Utah and 
Wyoming territories. The minimum pressure attending this 


disturbance, 29.36, was observed at Denver, Colo., at mid- 
night of 7th when the centre was near that station. 


This dis- 


tains and central valleys during the 8th, attended by rain, 
which was unusually heavy in northern Minnesota and eastern 
Dakota, at stations north of the centre of disturbance. Heavy 
local rains and severe local storms also occurred in the Missis- 
sippi and Missouri valleys and upper lake region during the 
9th while the centre of disturbance was moving slowly from 
Minnesota to northern Wisconsin. After passing over the 
Lake region the winds shifted to westerly with increasing force 
at Lake stations, a maximum velocity of 40 miles occurring at 
Port Huron, when the centre of disturbance was near Rock- 
liffe, Ontario. It was attended by general showers in the 


'Northern States while it passed over the Saint Lawrence Val- 


ley and northern New England, but the strongest winds at- 
tending it occurred in the Lake region. The pressure within 
this disturbance oscillated, there being two periods of baro- 
metric minima, the pressure declining while the centre was 
passing from Nevada to eastern Colorado, and trom the upper 
lake region to the lower Saint Lawrence valley. 

IV, V, and VI.—These were minor disturbances which pos- 
sibly originated on the north Pacific coast and passed to the 
region north of Montana between the 10th and 16th. The 
centres of these disturbances have only been approximately 
located on chart i, and they disappeared to the northward of the 
Lake region, attended by local rains, however, in the north- 
western states and in the Lake region, but producing no marked 
changes in the weather conditions in the remaining portions 
ofthe country. An extended trough of low pressure covered the 


‘eastern slope of the Rocky Mountains after low area vi passed 


to the north of Minnesota, but this was replaced by a gradual 
increase of pressure over the central valleys on the morning 


of the 17th. 
VII.—This disturbance originated over the plateau region, 


where it apparently formed during the 16th, central in Nevada 


but extending from Arizona to British Columbia. It moved 
northeastward from Nevada to British America north of Mon- 
tana, the barometer at the centre falling from 29.54 to 29.26. 
It extended eastward, covering the eastern slope of the Rocky 
Mountains and Mississippi Valley, remaining almost stationary 
from the 18th to the 22d, attended by severe storms and heavy 
local rains from the west Gulf coast northward to Lake Super- 
ior, Minnesota, and Dakota. Secondary disturbances formed 
in the southern portion of this depression and disappeared 
quickly after the principal centre moved north of Dakota. On 
the morning of the 21st the minimum pressure, 29.06, was 
observed in northern Dakota. The depression was almost cir- 
cular in form and well defined, being bounded by isobars of 
29.1, 29.2, 29.3, 29.4, 29.5, and 29.6, covering the region from 
Lake Superior to central Montana, and trom the northern 
boundary southward to central Nebraska. The disturbance 
moved northeastward from Dakota and was last observed on 
the morning of the 23d, the centre being far to the north of 
Lake Superior. The continued southerly winds and high tem- 
perature which attended this disturbance in the districts east 
of the Mississippi were followed by numerous local rains from 
the Lake region southward to the Gulf coast. When this storm 
was central north of Dakota on the 22d a second low area ap- 
peared in the lower Saint Lawrence valley and moved slowly 
eastward during the 22d and 23d, leaving a slight secondary 
disturbance over northern New England which was attended 
by dangerous winds of short duration from Block Island to 
Eastport on the night of the 23d. 

VIII.—The disturbance last named left the pressure over 
the northern and eastern portions of the United States about 
.2 below the normal, the pressure being greatest east of New 
England and in the Mississippi Valley. This disturbance 
formed over the middle Atlantic states, central in New York 
on the 24th, causing severe local storms in New England and 
New York. It was at no time clearly defined as a barometric 
depression, but from the tri-daily reports the general move- 
ment of the centre was to the northward, crossing the lower 
Saint Lawrence valley and afterwards moving southeastward 


| turbance covered the entire eastern slope of the Rocky Moun- 
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over northern New England and Nova Scotia, disappearing to 
the eastward on the 27th. : 

[X.—This storm is the only one of the month which passed 
over the central portion of the United States. It was located 
as central in Colorado at midnight of the 25th and passed 
directly eastward, causing very heavy rains in the central 
valleys on the 26th and 27th. Severe local storms were re- 
ported in the Gulf States on the last-named date, with 
dangerous winds on the Gulf coast, which were apparently 
due to a secondary disturbance which formed in the lower 
Mississippi valley on the 26th, but which disappeared by a 
gradual increase of pressure after the centre of the principal 
disturbance reached the Ohio Valley. General rains occurred 
throughout the Southern and Northern States during the 
passage of this disturbance. On the afternoon of the 28th 
numerous local storms were reported in the middle Atlantic 
states, Ohio Valley, and southern New England. Minor de- 
pressions were formed near Lake Erie, in eastern Virginia, 
and in the upper Ohio valley. Rain continued on the middle 
Atlantic and New England coasts on the 29th, attended by 
strong northeasterly winds, which reached a maximum velocities 
of torty-four miles per hour at Sandy Hook, forty miles at 


Block Island, and thirty-five miles at Atlantic City. The 
centre of this disturbance was last observed off the middle 
Atlantie coast on the 29th. 

X.—Number x formed over the central plateau region on 
the 27th, and after moving to the central Rocky Mountain 
region apparently receded to the westward, after which it 
developed energy and moved in a northeasterly direction over 
Wyoming, and on the last day of the month it extended over 
the slope of the Rocky Mountains as a trough of low pressure, 
the centre being in western Nebraska. 

XL—This disturbance apparently approached the lower 
Saint Lawrence valley from the Hudson Bay region. The 
pressure decreased at the northeastern Canadian stations on 
the night of the 29th, and on the afternoon of the 30th there was 
a well-defined low area central in the Saint Lawrence Valley 
near Quebec. It passed southeastward over New England, 
and at midnight of the 30th general rains prevailed on the 
New England coast and dangerous winds occurred on the 
southern New England coast, the centre of disturbance being 
east of Portland and south of Eastport, Me. Between the after- 
noon and midnight of the 30th a maximum velocity of fifty 
miles per hour occurred at Block Island, R I. 


NORTH ATLANTIC STORMS FOR JUNE, 1888. 


[ Pressure in inches and millimetres; wind-force by Beaufort scale. } 


The paths of the depressions that appeared over the north 
Atlantic Ocean during June, 1888, have been determined 
from international simultaneous observations by captains of 
ocean steamships and sailing vessels, received through the co- 
operation of the Hydrographic Office, Navy Department, and 
the ** New York Herald Weather Service.” 

Nine depressions have been traced, of which six advanced 
eastward over or near Newfoundland ; one first appeared north 
of the Azores; one apparently moved southeastward from 
Greenland; and one originated off the southern edge of the 
Banks of Newfoundland. The depressions generally pursued 
normal east-northeast tracks, with a rather slow rate of 
progression. 

The month opened with moderate to fresh gales over the 
entire ocean, attending the presence of two areas of low press- 
ure located, respectively, to the northward of the Azores and 
on the middle Atlantic coast of the United States; over the 
southern portion of the British Isles the barometer was rela- 
tively high. From the 2d to the 4th, inclusive, the weather 
conditions continued unsettled, after which there was an 
apparent west to east translation of high barometric pressure 
until the 10th. From the 11th to the 14th fresh to strong 
gales prevailed from Newfoundland to the British Isles, which 
conditions were succeeded by an area of high pressure which ex- 
tended eastward from the American coast during the 15th and 
16th. During the balance of the second decade the barometer 
continued high east of the twentieth meridian, while in the 
vicinity of Newfoundland and the Grand Banks storms of mod- 
erate strength were encountered. From the 20th to the 25th 
generally fair weather prevailed over the British Isles; to the 
westward of the twentieth meridian this period was marked 
by fresh increasing to strong gales, and low barometric press- 
ure. Subsequent to the 25th the winds were cyclonic off the 
west-central coast of Europe, attending the slow eastward pass- 
age of an area of low pressure. Over the ocean west of the 
thirtieth meridian the severest storms of the month occurred 
from the 26th to the 30th, inclusive, when barometer readings 
ranging to about 29.20 (741.7) were reported off the northeast 
edge of the Banks of Newfoundland. 

In June, 1887, thirteen depressions were traced, of which 
one traversed the ocean from coast to coast; two appeared to 
the northward of the West Indies; two passed eastward over 
Newfoundland; one apparently originated southwest of the 
British Isles and moved northward; and eight developed over’ 


mid-ocean. The progressive movement of the depressions was 
northeastward east of the thirtieth meridian, while to the west- 
ward of that longitude their course of direction was irregular. 
With the exception of rather strong summer gales to the west- 
ward of the twenty-fifth meridian during the second decade 
of the month, the general character of the weather over the 
north Atlantic was settled and seasonable. The lowest baro- 
metric reading reported in the trans-Atlantic routes was 29.30 
(744.2), on the 15th, in N. 42° 53’ W. 57° 31’. 

As compared with the corresponding month of previous years, 
the general character of the weather over the north Atlantic 
Ocean during June, 1888, was seasonable. The depressions 
which appeared were deficient in number, and storms of marked 
strength were not reported save during the last few days of 
the month. The development of storms in the tropical or sub- 
tropical regions of the West Indies and the Gulf of Mexico was 
not indicated. 

In the following descriptions of the depressions traced po- 
sitions are given in degrees, latitude and longitude, except 
in cases where twenty-five to thirty-five minutes are cited, 
when they are shown in degrees and half degrees : 

1.—This storm was a continuation of depression number 11 
traced for May, 1888, and was central June Ist in about N. 
44°, W. 30°, with pressure falling below 29.40 (746.7), and fresh 
to strong gales; by the 3d the storm-centre had advanced 
northeast to the twentieth meridian, with an appreciable di- 
minution in energy, after which it recurved southeastward, 
and disappeared in the direction of the Bay of Biscay after 
the 4th. 

2.—This depression apparently originated off the middle 
Atlantie coast of the United States during the 2d, whence it 
moved northeast to N. 41°, W. 63° by the 3d, with pressure 
about 29.80 (756.9); by the 4th the centre of depression had 
passed north-northeast to Newfoundland, and thence moved 
eastward to the forty-second meridian by the 5th. During the 
next three days the depression pursued a course to the south- 
ern extremity of Ireland, where it was central on the 8th, at- 
tended by a gradual decrease in barometric pressure, and 
moderate to fresh gales, after which it disappeared beyond 
the region of observation. 

3.—This depression was a continuation of land low area 
number i which passed eastward over the Gulf of Saint Law- 
rence and Newfoundland during the 2d; on the 3d the storm 
was central in N. 50°, W. 43°, whence it advanced to N. 51°, 
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W. 38° by the 4th, without evidence of marked energy. Sub- 
sequent to the 4th the depression recurved to the southwest 
and apparently united with depression number 2 which had 
moved eastward from Newfoundland during that date. 
4,—This depression is first located in N. 56°, W. 24°, under 


date of the 11th, whence it had advanced from the northwest- | 


ward. On this day minimum pressure about 29.50 (749.3) was 
indicated, and moderate to fresh gales prevailed east of the 
fortieth meridian ; by the 12th the storm-centre had moved to 
about N. 58°, W. 16°, with a marked decrease in pressure, 
after which it advanced beyond the region of reports. 


5.—This depression passed east-northeast from Newfound-| 


land during the 12th, and was central on the 13th in about N. 
54°, W. 41°; from thence it moved south of east to N. 52°, W. 
25° by the 14th, after which it disappeared to the northward, 
being unattended throughout by noteworthy features. 

6.—This depression was a continuation of land low area 
number v which advanced eastward over the Gulf of Saint 
Lawrence during the 16th; on the 17th the storm was central 
over Newfoundland, whence it passed southeast over the 
Grand Banks by the 18th, with minimum pressure about 29.70 
(754.4); from this position the storm-centre moved northeast 
to N. 51°, W. 43° by the 19th, where it remained nearly 
stationary during that and the succeeding date, after which it 
advanced to the thirty-second meridian, and, subsequent to 
the 21st, disappeared to the northward. 

7.—This depression apparently developed off the southern 
edge of the Banks of Newfoundland during the 21st, and 
moved northeast to N. 45°, W. 44° by the 22d, where minimum 
pressure about 29.70 (754.4) was shown; by the 23d the centre 
of disturbance bad advanced northeast to N. 51°, W. 36°, with 
a decrease of about .30 of an inch in central pressure, after 
which it recurved westward and apparently united with de- 
pression number 8 which had advanced from Newfoundland. 

8.—This depression moved eastward over the northern 
extremity of Newfoundland during the morning of the 23d, 
and by the 24th had advanced eastward to the fortieth meri- 
dian, where pressure ranging to about 29.20 (741.7) and 
strong to whole gales were reported; by the 25th the storm- 
centre had passed to N. 53°, W. 31°, with an apparent slight 
decrease in pressure, after which it recurved to the northwest 
and remained nearly stationary in the vicinity of the fifty-fifth 
parallel during the two succeeding dates. Although the gen- 
erally stormy weather and low barometric pressure which pre- 
vailed over the eastern portion of the ocean subsequent to the 


“6th would seem to indicate an eastward movement of this) 


depression, reports at hand will not admit of determining its 
track east of the thirtieth meridian. 

9,—This depression first appeared to the southward of Nova 
Scotia on the 27th; whence it moved rapidly east-northeast 
over the Banks of Newfoundland by the 28th, and remained 
nearly stationary in about N. 47°, W. 45° during that and the 
following date, with minimum pressure about 29.40 (746.7), 
and fresh to strong gales; by the 30th the centre of depression 
had advanced to N. 51°, W. 41°, with an apparent decrease in 
pressure and strong to whole gales to the fortieth parallel. 


OCEAN ICE. 


On chart i the following positions of icebergs and field ice 
reported during the month are shown by ruled shading: 

ist.—S. 8S. Lake Superior,’ off Cape Race, several large 
bergs; s. s. ‘* Wandrahm,”’ from Cape Race to Cape Saint 
Mary, several bergs; s. s. Suez,” off Cape Race, bergs. 

2d.—S. 8. ‘‘Siberian,’’? N. 46° 00’, W. 51° 30’, three huge 
bergs, and in N. 46° 30’, W. 54° 30’, four large bergs and 
pieces. 

3d.—S. 8. “‘ Barcelona,’’ Cape Race to 30 miles west of Cape 
Saint Mary, numerous large bergs 15 miles off land. 

4th.—S. 8S. ‘* Oregon,” N. 46° 48’, W. 56° 06’, huge bergs; 
s. 8s. “ Sarmatian,” 10 miles south of Cape Race, four large 
bergs; s. s. “State of Pennsylvania,” N. 47° 02’, W. 48° 37’, 
a large berg and several pieces. 


5th.—S. 8S. “ State of Pennsylvania,” N. 47° 00’, W. 48° 36/, 
a large berg; bark ‘* Moselle,” from Cape George to Pictou 
Island, solid field ice. 

6th.—S. S. “ Nova Scotian,” N. 47° 36’, W. 52° 35’, to Saint 
John’s, Newfoundland, several bergs. 

7th.—S. S. ** Nova Scotian,’ Saint John’s to Cape Pine, 
bergs, the last one in N. 46° 22’, W. 53° 30’; s. s. ‘‘Sarmatian,” 
off Cape Race, three large bergs. 

9th.—S. 8. “ Portia,’’ Saint John’s to Cape Race, numerous 
bergs; s. s. ‘* Buenos Ayrean,’’ N. 46° 40’, W. 52° 34’, a berg; 
s. 8. ‘* Toronto,” N. 46° 50’, W. 53° 00, several medium bergs. 

10th.—Several icebergs off the harbor of Saint John’s, New- 
foundland; s. s. ‘* Greetlands,” Saint John’s Harbor to Cape 
Race, numerous bergs; s. s. ‘* Concordia,” off Cape Race, two 
small bergs; s. s. ** Borean,” N. 46° 23’, W. 52° 54’, a small 
berg, N. 46° 27’, W. 52° 43/, a large berg, N. 46° 32’, W. 
52° 27’, a large berg. 

12th.—Schr. ** Dove ” crushed by ice off Cape Jolin. 

13th.—S. 8. “ Coventry,’? Cape Race in sight wnw., true, 
twenty bergs; s. s. “ Ontario,” fifty miles east of Cape Race 
to Cape Race, numerous bergs. 

14th.—S. S. ‘* Minnesota,” N. 43° 38’, W. 43° 24’, several 
bergs, N. 46° 43’, W. 52° 05’, a berg; s. s. “ Phoenician,” near 
Cape Race, several bergs; s. s. ‘** Rhein,” N. 43° 38’, W. 43° 
24’, several bergs nw. fifteen miles. 

15th.—S. S. ‘* Bengore Head,” N. 47° 43’, W. 51° 52’, to 
Jape Pine nw., bergs. 

16th.—S. S. ‘* Sarnia,” N. 46° 39’, W. 52° 54’, several me- 
dium sized bergs. 

17th.—S. 8. “Grecian,” N. 46° 59’, W.51° 55’,a berg; s.s. 
‘“* Lake Winnipeg,” from 60 miles ene. of Cape Race to Cape 


* Pine, a number of bergs. 


18th.—A large iceberg grounded in the narrows at Saint 
| John’s, N. F.; s. s. “ Siberian,” Trepassy Bay, 2 medium 
bergs; off Cape Race, 20 large and small bergs; 24/ ne. from 
Cape Race, 10 small bergs and smaller ones awash; ship 
‘¢ Loyal,” Strait of Belle Isle, a huge berg. 

19th.—S. 8S. ‘* Aleides,” Strait of Belle Isle, numerous 
_bergs. 
| 20th.—S. S. “ Peruvian,” Saint John’s to Cape Race, a num- 
of bergs; s. ‘*Glendale,”’ N. 46° 34’, W. 53° 05/, an 
immense number of bergs. 

21st.—N. 45° 07’, W. 48° 17’, two immense bergs, and in N. 
(45° 09’, W. 48° 05’, a large berg; s. s. ‘‘Oregon,’’ N. 52° 
40’, W. 53° 00’, a huge berg and several large lumps. 
22d.—Straits of Belle Isle reported clear of field ice, but full 
‘of bergs; s. 8. ‘‘ Lake Superior,” off Cape Race, quantity of 
small bergs. 
23d.—S. 8. ‘‘ State of Pennsylvania,” N. 46° 26’, W. 52° 42’, 


three large bergs, and in N. 45° 51’, W. 53° 52/, a large berg; 
during the 23d and 24th, from N. 46° 26’, W. 52° 33’, to N. 45° 
55’, W. 53° 44’, four large bergs. 

25th.—S. S. “ Damara,” N. 48° 00’, W. 47° 50’, an iceberg, 
and on the following day saw several large bergs on both sides 
‘of Cape Race; some aground. 
| 26th.—S. S. “Glendale,” from Little Bay along the coast to 
‘Cape Race, an immense number of large bergs; some aground. 
| 29th.—S. S. “Montreal,” twenty miles east of Belle Isle, 
two large bergs; encountered a heavy belt of field ice in the 
straits; was detained six hours in passing through a belt of 
field ice across the straits from Point Amour to the south shore. 

30th.—S. 8. “State of Georgia,” N. 46° 33’, W. 52° 47’, to 
ON. 45° 49’, W. 54° 54’, six bergs; s. 8. ‘* Circe,” fifteen miles 
east from Point Amour, heavy field ice; was stopped seven 
hours by ice, and did not get clear until July 1st, when fifteen 
miles west from Greenly. 

On chart i are exhibited the limits within which ice has 
‘been reported for June, 1888. The easternmost and southern- 
most ice was passed on the 14th in N. 43° 38’, W. 43° 24’, by 
the s. s. ‘‘ Minnesota.” Ice was most frequently encountered 
along the coast of Newfoundland between Saint John’s and 
‘Cape Pine. From the 18th to the 22d numerous icebergs were 
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reported in the Straits of Belle Isle, and during the last two | were variable, with high barometric pressure, and on two days 


days of the month vessels were detained in the Straits by heavy 
field ice. 

As compared with the ice record for May, 1888, the southern 
limit of ice was about two degrees farther north, while the 
eastern limit was extended about two degrees. The break- 
ing up of ice to the northward of Newfoundland permitted 
vessels to effect the passage of Belle Isle Straits during the 
latter half of the month. Small differences are shown in the 
aggregate quantity of ice reported along the east and south 
coasts of Newfoundland and over the Grand Banks. 

As compared with the corresponding month of previous 
years, the southward movement of ice massed to the north- 
ward of Newfoundland and along the coast of Labrador has 
been seasonable, the records showing that the Belle Isle Straits 
route has usually been available during June. Along the east 
and south coasts of Newfoundland the ice corresponded closely 
in quantity with the June average; over the Banks of New- 
foundland it was deficient. The southernmost ice reported was 
over three degrees north of the average southern limit for the 
month, while the easternmost position in which ice was ob- 
served was about one and one-half degrees west of the average 
eastern limit. 

The following table shows the southern and eastern limits of 
the region within which icebergs or field ice were reported dur- 
ing the last six years: 


Southern limit. Eastern limit. 


Month. Lat. N. Long. W. Month. Lat. N. Long. W. 
, , 
TUNE, 40 28 51 45 JUNE, 48 14 42 43 
40 42 4D || 44 00 45 23 
40 30 CO || SURO, 1886. 49 15 40 00 
JUNE, 1887... 40 40 || SUMO, 43 22 39 19 
43 38 43 24 || 43 38 43 24 
FOG. 


The limits of fog-belts to the westward of the fortieth | 


meridian are shown on chart i by dotted shading. As com- 
pared with the chart of the preceding month, the southern 
limit of the Newfoundland fog-belt has contracted about one 
degree, and the number of days for which fog was reported, 
twenty-three, was six more than the aggregate number of 
foggy days reported for the preceding month. To the west- 
ward of the sixtieth meridian fog was reported for a total of 
twenty-four days, as compared with twenty-seven days for May. 

During the prevalence of fog near Newfound: ind, south to 
east winds preceding or attending the passage of cyclonic 
areas were noted on sixteen dates; in five instances the winds 


northwest winds prevailed, with rising barometer. To the 
southward of Nova Scotia, and off the middle Atlantic coast 
of the United States, the development of fog was, as a rule, de- 
pendent upon the cyclonic circulation of the winds, whereby 
the moisture laden air from over the Gulf Stream was drawn 
into that region. 

The following are the limits of fog-areas on the north Atlan- 
tic Ocean during June, 1888, as reported by shipmasters : 


Entered. Cleared. 
Date. Vessel. 
Lat.N. Lon.W. Time. Lat.N. Lon.W.| Time. 
oF 
I Brittania ....... esse) 4020 7307 Sa.m....| New | York.. 

1-2 BIVSTIAN 48 00 49 00 68&m™M.... 46 30 5430 2p.m. 

2 4135 5000 6a-m.... 4147 20 930 a.m. 

2 Fog at Saint John’ s, N. F 
2-3 3. S. LaGase 4030 67 27 7-32p-m.., 4028 7047  7-16a.m. 
2-3 Waesland .......... 4135 4513 10:55p-m. 40 51 47 97 | 3-10 & m. 

4 City of Berlin....... 4343 41 10 I1.458&M. 4317 41 48 | 2-45 p.m. 
4-5 45 24 6212 6.508 m.. 46 18 60 05 | 6.40 m. 

5 City of Berlin....... 4135 4522 4128&m.. 4054 48 00/ 112 p. m. 

6 Fog at Saint John’s, N. F. 

6 Gelert 4205 48 05 4128 49 28 

7 4154 §249 4204 51 15 | 9258. m. 
7-8 Wieland ....00. 4032 7024 I1-30pP.m. 4037 7000 1am. 

State of Nebraska... 4743 4553 4625 49 05 | 6-45 p. m. 

§ Sch. Nelson Bartlett..... 3839 7230 3&™..... 38 50 7212)| 4p.m. 

8 Fogat Saint John’ s, N. F. 4Ppm.... 

s 8.S. La Normandie...... 41 50 7 18 4135 55 28) 

9 Colorado ...... Sandy ook. 

9 eos, 4208 5945 5&M..... 42 53 63 12 | 7-20 p.m. 

9 4240) 4920 3-108&M.. 4218 53 11 | 2.33 p.m. 

10 6Fogat Saint John’s, N. F. | 

co] GO | FE GO 4024 | 6&8 10 
10-11 Rotterdam 42 09 45 48 3-02 41 00 49 03 | §-16 a. m. 

1! coce 4012. 6720 4006 6325 SI5 p.m. 
11-12 Nova Scotian ....... Halifax ..... 43.02) 64 39 | 4-18 m. 
11-12. Fogat Saint John’s, N. F. 

s2 | S. Rhaetia ...... 4420 4410 43 54 4820 9op.m. 
12-13 Pavonia...... 10° E. Boston Light.....| 42 17 | 64 25 

13 4335 5400 5%&M.... 4258, 5435 | Midnight. 
13-14 4B 42 | $2 SS 42 56 So 
15-16 Fogat Saint John’s, N. F. 

15-16 | Pavonia 4158 2p.m....| 48 35 | 6a.m. 
15-16 | 20 40 44 05 

16 er 41 21 45 34. 1-308 M.. 40 31 45 32 1pm 
16-17 Minnesota ... 43.00) 5900 8&m....| 42.00 65 00 oon. 

17 43 11 50 51 8a.m..... 42 50 5458 Midnight. 

17 ++ 4025 6950 4-20p.m 40 22 67 30 | 12.30 p. m. 

18 42 43 62 18 | 7&.M....| 4240 63 55 1-40 p.m. 
18-19 Sch. Annie G, O'Leary...) 43 39 61 02 noon...... 41 36 6053 Noon. 

19 | 8. 8S. Buffalo 4212. §935 2.30% m.. 216 _60 14 | 5a. m. 

21 40 50) 68 40 6p.m.... Sandy Hook. 

22-23 Chateau Latite 40 33 67 40 31 7° 40 

23 P. Calland .... 42 46 57 20 4-22 p.M..| 42 52 19 | 7-46 p. m. 

23 La Bretagne... 41 10; 68 20 4a. M..... 4035 4p.m. 
23-24 Germanic .... 4210 5100 630p.m.. 4300 45 45 I.30oa.m 
24-25 ae 40 57 64 00 4pP-.M...-) 40 33 7° 25 | S p.m. 

25 41 61 50 41130 6210! § 10a. m. 
25-26 Westernland . 4029 467 33. P.M... 40 36 70 21 | 4.15 a. m. 
26 | 4348 10.48 a.m.) 4327  §019/| Noon. 

27 City of Richmond...) 41 41 45 20 mM. 41 14 49 20 3.15 p.m. 
27-25 Brittanic..... 41 §2 5420 IpP.-M.... 41 44 57 30 ga. m. 
28-29 Bavarian... 4400 4454 48 M.... 4250) 48 50/ 2a. m. 

30 42 21 GP | 4222 67 51 


TEMPERATUR 


The distribution of mean temperature over the United 
States and Canada for June, 1888, is exhibited on chart ii by 
dotted isothermal lines. In the table of miscellaneous data 
are given the monthly mean temperatures, with the departures 
from the normal, for the various stations of the Signal Ser- 
vice. The figures opposite the names of the geographical dis- 
tricts in the columns for mean temperature, precipitation, and 
departures from the normal, show respectively the averages for 
the several districts. The normal for any district may be found 
by adding the departure to the current mean when the de- 
parture is below the normal, and subtracting when above. 

The temperature was above the normal in the central and 
southern Rocky Mountain and plateau districts, in the lower 
lake region, Saint Lawrence and Ohio valleys, and in portions 
of the upper lake region, New England, middle and south 
Atlantic states; the greatest excess of temperature occurring 
over the region to the north of Lakes Erie and Huron, and in 


E OF THE AIR (expressed in degrees, Fahrenheit). 


western Texas and New Mexico. Elsewhere the month was 
colder than the average June, the deficiencies of temperature 
being greatest in northern California and southern Oregon, in 
the northern portions of Montana and Dakota, and in the 
lower Mississippi valley and west Gulf states. 


The following are some of the most marked departures from 
normal counperatuses at Signal Service stations : 


Above normal. Below normal. 


2-6 | Roseburg, Oregon. 3-7 
3-4 |) Gam Francisco, Cal 3-0 


It will be observed from the above table of extreme depart- 


Pa 
oy. 
~ 
} 
: 
( 
‘ 
| 
: 
‘ 
‘ 
| 


JUNE, 1888. 


MONTHLY WEATHER REVIEW. 


139 


ures that with rege - to mean temperature the month cannot 
be rated as exceptional. Over a large part of the country it 
has closely approached a normal June. 

The highest temperature reported from Signal Service sta- 
tions during the month was 110°, which occurred at Fort Me- 
Dowell, Ariz. on the 16th and 17th; the lowest, 18°, occurred 
on the summit of Pike’s Peak, Colo., on the 21st, the next 
lowest being 24°.8 at Saint Vincent, Minn., on the ‘Ist. The 
highest monthly mean temperature, "85°, 6, occurred at Yuma, 
Ariz., and, with the exception of 35°.1 on the summit of Pike’s 
Peak, Colo., the lowest was 53°.8 at Duluth, Minn. The maxi-| 
mum temperatures which occurred between the 23d and 25th 
in New England and the middle Atlantic states were unusually 
high for this month in those districts, and at a number of sta- 
tions were the highest that have been recorded since their es- 
tablishment ; that at Eastport, Me., on the 23d, 88°, was 6° higher 
than the previous June maximum of sixteen years, 82° » Which | 
oce urred in 1884. 


is 2°.5 hater than ‘the previous June maximum (88° in 1874) 
of 16 years. The maximum temperature at Denver, Colo., on | 
the 28th, 97°.7; was within 1°.3 of the highest previously recorded | 
in June ‘at that station during the last seventeen years. 

The minimum temperatures of the lst and 2d in the ex- 
treme northwest, upper Mississippi valley, and upper lake 
region closely approached, and at a few stations exceeded, the 
lowest recorded in previous years. The same 


lower than any formerly recorded: Saint Vincent, Minn.; Des 
Moines, Iowa; Grand Haven Mich.; Sandusky, Ohio; Mobile 
and Montgomery, Ala. 

Table of comparative maximum and minimum temperatures for Jnne. 


For 1888. Since establishment of station. 


State or Terri- 


Length of 
record. 


sore. Stations. 
| Max. Min. | Max. Year. Min. Year. 
| Mobile ...ccccos 60-0 | 100.0 1882. 61-0 1879 
DO... Montgomery... 93-6 5%8 | 105-5 1881 58-0 1879 
Arizona Prescott........ 89-0 7-4 | 102-0 1878 32-0 1880 
Fort Apache. 42-1 | 102.0 1887 33-3 1885 
Arkansas ....-. Fort Smith..... 93-2 56-0 | I0I-0 1882 50.0 1882 6 
Little Rock..... 92-5 98-0 1882 | 55-0 1882 | 9 | 
San Francisco... 79-9 53-2) 95-2 1883 48-0 1871 18 | 
San Diego ...... 70-2 54-0) 94-0 1877 50-0 1884 17 | 
97-7 gg0 1873 37-0 1883 17 | 
Montrose....... g1-8 37-0 92-6 1887 38-2 1885 4] 
New Haven..... 47-5 | 92-0 1880 1884 16 | 
New London... 91-8 50-0 89-0 18800 43-0 1854 17 
Fort Buford.... 99-6 36-0) 107-0 1883. 30-0 1883 Io | 
Yankton........ 95:4 42-8) 97-0 1876 38-0 1876,1879 16 
WashingtonCity 94-1 51-6 | 102-5 1874 46-5 1873 18 
Jacksonville ... 95-8 63-5 | 100-5 1880 61-7 1884 17 
Key West...... 88.8 73-1 gg-8 1886 68.6 1887 17 
Atlanta .... .... 93-2 35-3 97-0 1587 54-0 1879 10 
Savannah ....... 95-5 60-0 100.0 55-5 1884 18 
Boisé City...... 39-6 98-6 1885 30-0 1882 
Sg- 1 51-4 96-0 1872 50-0 1877 17 
Chicago.......+. 90-0 43-0 gs-o 1872 40-0 1875 16 
Indianapolis.... 96-4 45-3 6-0 1874 41-1 1885 16 
Fort sit 54-5 105-0 47-0 1879 II 
Dubuque ....... 59-3 42-0 98-0 1874 40-0 1877 15 
Des Moines..... 88.0 43-4 | 101-4 1886 43-9 1885 10 
Dodge City ..... 6-3 50.0 | 102.0 1880 40-0 1579 14 
Leavenworth... 96-2 47-8 99-0 1875 45-0 1882 16 
Louisville...... gs-5 51-5 100.0 1874 49-0 1875 16 
New Orleans.... 93-2 66.5 97-0 ISSI 65-0 1579 15 
Shreveport ..... 97-0 62.0 104-0 1875 550 1877 16 
Eastport ....... 88-0 40-3 82-0 1884 30-0 1875 16 
Portland........ 96.5 45-0 94-0 1878 42-0 1875 17 
Maryland.......| Baltimore. 50-7 1874 49-0 1873 16 
Massachuse tts . Boston .... g6.2 49-0 gs-o 1874 42-0 TSR4 | 18 
Michigan ....... Marquette 93:6 34-6) 95-0 1879 3-0 1881 15 
Grand Haven... 90-5 39-0 88-0 1874 39-3 1885 I 
Minnesota...... Saint Vincent... 91-3 24-0 93-0 1883 29-0 1883 
DO Saint Paul ...... 88.7 41-0 94-0 1874 30-0 1885 16 
M ssissippi Vicksburg...... 92-6 | 60.0 IOI-0 1881 53-0 1879 16 
Missouri ....... Saint Louis..... 89-5 §0-0 99-0 1881 45-0 1877 18 
Montana,.....0- Ft. Assinaboine. 90.6 31-8 101-0 1883. 31-0 1889 7 
Helena .......+. go-0 39-5) 95-0 1880 31-0 1880 9 
Nebraska ....... North Platte... 98-5 42-0 I0I-0 1876 33-0 1876 14 | 
Omaha......... 96.2 46-4) 98-0 1881 42-0 1877 16 
Nevada Winnemucea... 87-7 38-7 97-7 1887 29-0 1880 9 
New Jersey ....| Atlantic City... 90-5 89-0 1880 45-0 1875 15 
w Mexico ....} Santa Fé........ 87-0 41-5! 92-0 33-0 1877, 1880 15 
ew York 86.0 45-0 92-0 1878 40-5 1879 16 
D New YorkCity.. 96-2 52-2) 95-0 1875 47-0 1878, 1879 17 
Nor th arolina.| Charlotte ....... g8-o 55-3 | 101-9 1887 1884 10 
93-8 52-5 | 100-0 1880 1884 | 18 


may be said | 
of the minimum temperatures in the east Gulf states on the 4th. | 
The minimum temperatures at the following stations were) 


Table of comparative maximum and minimum temperatures, &c.—Cont'd. 


For 1888. Since establishment of station. °-; 

State or Terri- ' sé 

tory. Stations. S05 

Max. Min. Max.| Year. Min. Year. S & 

Y’rs. 

Cincinnati...... 96-5 48-4 98-5 1874 48-0 1885 17 
Do... Sandusky....... 93:4) 44-0) 96-0 185 45-9 1885 9 
Portland ....... 87-0 | 47-5) 99-0 1870 39-0 1875 16 
seve Roseburg ...... 86.0 44-0 97-1 1587 37°5 1SSo Il 

Pe  ~ pene a. Pittsburg....... 95-2 41-4 98.0 1874 39-0 1879 16 
Philadelphia... 97-2 | 52-2! 97-0 1874 47-2 1884 18 

Rhode Island Block Island 82-6 | 49.0) 82.6 1884 46-2 1884 8 
South Carolina .| Charleston ..... 94-8 | 62.0 | 100.0 1887 16 
Tennessee ..... Knoxville...... 95-0 | 49-7 | 96-0 1880,1887 | 47-0 1878 17 
Do Memphis....... 93-6 | 53-8 100.0 1881 54-0 1879 16 
Texas .. Brownsville . 92-4 | 67-0 | 102.0 1878 63-0 1877 13 
Do. --» Fort Elliott. 99-6 | 53-0 100.0 |1880,1881 44-0 1880, 1882 9 
Utah .. - Salt Lake City.. 92-7 | 45-1 | 100.0 1883 | 37-0 1875 15 

Virgini Lynchburg ..... 9-5 | 49-7) 97-7 1887 49-0 1880 16 
Do 95-6 | | 102.0 §3-0 1884 18 
Washington .... Falls 84-9 | 44-0] 95-4 1883 | 35-2 1887 8 
+00 Olympia......+. 82-0 | 42-0| 95-0 1878 1880 

| Wisconsin La Crosse ...... 90-4 | 44-0! 938.0 1874 40-0 1876 16 
Milwaukee ..... 87-1 40-5 | 94-0 1874 39-5 1885 18 
Wyoming ...... Cheyenne....... 92-6 | 36-8 | 97-0 1880, 1881 28.0 1876 16 


RANGES OF TEMPERATURE. 

The monthly and the greatest and least daily ranges of tem- 
|perature at Signal Service stations are given in the table of 
miscellaneous meteorological data. The monthly ranges were 
greatest, and exceeded 60°, in the extreme northwest and 
upper Missouri valley; they were, as usual, least along the 
Gulf and Pacitic coasts, where they were below 30°. 

The following are some of the extreme monthly ranges: 


Greatest. Least. 

Moorhead, Minn Rey Went, Plas 15-0 

Poplar River, Mont -8  Tatoosh Island, Wash 15-7 
| Saint Vincent, Minn.. -§ Galveston, Tex .... 20.6 
| Fort Yates, Dak..... -4 Jupiter, Fla.. 20.6 

-4 Fort Canby, 21-5 
| Fort Buford, Dak || San Diego, Cal 22.2 
| Post Totem, Dak 62.9 || Corpus Christi, Tex 22.7 
FROST. 


Frosts are reported to have occurred as follows : 

Arizona: Whipple Barracks, 8th. California: Fort Bid- 
°| well, 18th. Colorado: Pike’s Peak, 11th. Dakota: Fort Tot- 
‘ten, ‘Ist , 6th; Bismarck, Fort Yates, and Huron, 6th. Illinois: 
Oswego, 2d, 3d; Chicago and Rockford, 3d. Indiana: Terre 
| Haute, 2d to 4th ; Vevay, 4th. Jowa: Grinnell and Sae City, 
Ist; Dubuque, Ist, lith; Amana, Ames, Des Moines, Elka- 


der, Fairfield, Glenwood, Monticello, Osage, Ose cola, Oska- 
‘loosa, and V inton, 2d. ag Traverse City, Ist, 2d; 
Birmingham and Mottville, Ist, 3d; Kalamazoo, 2d; Grand 


2d, 11th; Hudson and Port Huron, 3d. Minnesota: 
Moorhead, Ist, 2d; Saint Vincent, 6th? Franktord,3d. Montana: 
Fort Maginnis, 6th, 24th. Nevada: Carson City, 4th, 16th, 
18th, 20th, 29th. New Hampshire: Mount Washington, 27th, 


Haven, 


28th. New York: Palermo, 2d to 4th, 8th; Eden, 3d; Hum- 
phrey, 3d, 4th. Ohio: Napoleon and Toledo, Ist, 3d; North 


Lewisburg and Wauseon, Ist, 3d, 4th; Tiffin and Westerville, 
3d; Elyria, Garrettsville, and Lordstown, 3d, 4th, 12th; Belle- 
vue, 12th, 13th. Oregon: Fort Klamath, 5th, 30th; Lakeview 
and Linkville, 30th. Pennsylvania: Wellsborough, 2d to 5th, 
12th; Catawissa, Grampian Hills, Pittsburg, and Salem Cor- 
/ners, 4th; Dyberry, 4th, 5th; Eastbrook, 4th, 12th. Vermont: 
‘Strafford, 3d, 4th, 12th; Northfield, 4th, 12th; Middlebury, 
12th; Lunenburg, 30th. West Virginia: Parkersburg, 3d, 4th. 
Wisconsin: Deuster and Embarras, 2d; Delavan, od, 3d. 
| Wyoming: Fort Bridger, 6th; Cheyenne, 10th. 

| DEVIATIONS FROM NORMAL TEMPERATURES. 


The following table shows for certain stations, as reported 
by voluntary observers, (1) the normal temperatures for a 
series of years; (2) the length of record during which the ob- 
servations have been taken, and from which the normal has 
been computed; (3) the mean temperature for June, 1888; 


'(4) the departures of the current month from the normal ; 
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(5) and the extreme monthly means for June during the 
period of observations and the year of occurrence: 


TEMPERATURE OF WATER. 


The following table shows the temperature of the sea-water 
for June, 1888, observed, under conditions as given, at the 


=i harbors of the several stations; the monthly range of water 
|sa temperature; the average depth at which the observations 
2 ‘ ‘ P air 
StateandStation.. County. | 3°) 4 were made, and the mean temperature of the air: 
422 <4 & - Am’t.| Year. | Am’t. | Year. Temperature at bottom. Meantem-| Average 
= = perature | depth of 
Station. of air water in 
Arkansas. Years Max. Min. | Range. — 
75-8 6 76-1 +-0.3 | 80-2 1885 75:4 1886 as. 
Sacramento ...... Sacramento .| 70-2 22 66.8 —3-4 | 77-6 1876 66.2 1884 | | 
Connecticut Canby, Fort, Wash... .... 62.¢ 57-0 5-0 | 60.2 57-7 | 13.8 
Southington ..... Hartford ....| 66.0 20 69-0 +3-0/ 72:7{ 1870, 63-5 1878 Cedar Keys, Fla........ 89.2 9-0 | 85-3 Bo. 1 7.8 
Florida. Charleston, 8. C.... 84-5 77-5 7-0 81-0 78-2 34-7 
Merritt's Island . Brevard ..... 795 5 783 —1-2 | 80-6] 1884 1855 Eastport, Me 44-7 41-0 3-7 | 42-9 5407 | 16.5 
Galveston, Tex 86.8 76-5 10+3 | 82-3 So. 2 15-1 
POPO | New York City ..... 69-7 60-3 9-4 | 65-7 71-4 14.8 
Peoria B2 Pensacola, Fla 84.0 73-0 | $1.3 78.4 19.0 
Riley McHenry ....| 66-6 | Portland, Me ..... | 57.5 4-1 9-4 | 52-3 63-0 15-4 
BI lark Portland, Oregon ......... 68.5 58-2 10.3 | 63-7 61-9 
Logansport ...... 74-0 BA 2 |. 
vwa 
Cresco 36 | 67-8 In the accompanying table are given for June, 1888, means 
ndependence.... Buchanan....| 67-5 12 65-5 1.0 71-0 
Jones........ 63.3 34 69-9 | 74-0) 1896) iso, Of the maximum and minimum temperatures, and the average 
LAWrence ......+.- Douglas ..... 73-6 21 731 0-5 | 77-2 1881 69-8 1878 rainfall in the cotton regions, together with normals computed 
Wellington ...... Summer...... 74-1 10 75-5 +1-4 | 73-7 | 1881 71-3 883 from similar observations of former years: 
Louisiana. 
Saint Landry. 78-7 6 76-7 Temperature and rainfall data for the cotton districts, June. 
Cumberland...... 69- 7 | 70. »7 | 74. 87. 65- 1878 
Alleghany 69-5 17 | 70-2 | 74-0 1574 5-0 4 Rainfall. Temperature. 
Newburyport 64-7 10 65-8 | 68.2 1883 59-4 1881 Maximum. Mioimum. 
Vew Jersey +4 = 2 2 = 
On ange 69-4 18 69-1 | 73-6 1576 63-4 ISSI = a = = = 
ork. 
Factoryville...... 66.1 7 67.0 +0-9 | 68.9 1887 62.3 Inches Inches’ Inches. © ° 
Palermo USWego... ++. 65S 35 64-9 71-6) 1870) New Orleans.. 5-80 4-23 | — 1-57 | 90-6 | 89-2 | — 1-4 70-2 68.0 | — 2-2 47 
© | 65-0 | 66-2 | 84-"87 1886 Sovennah .... 5-88 4-14 | — 1-74 | 89-9 907 | O.5 69-4 67-9 — 
Charleston.... 6-02 3-56 | — 2-46 88.6 90.9 2-3 67.2 68.2 1-0 | 5I 
Napoleon Henry 705 Atlanta ....... 5-27 3-91 | — 1-36 | 87-4 88-3 t 0.9 65-9 66.8 § 
Wauseon Fulton 68.4 1B 69-3 40-9 72-3 1873 65-5 1881 Wilmington .. 5+ 32 3-19 — 2-13 87-4 — ag 65-1 66.9 1.8 102 49 
Yellow Springs Greene ...... 69.1 4 1888S 63.0 Memphis 4°51 4-27 | — 0-24 | 87.6 86.5' — 1-1 66.0 | 659 — 0-1 98 46 
Ur egon. Galveston ....| 2.72% 7-77 | 5-05 | 92.0% 8-7 | — 2.3. 70-2" 71-4 41-2) 104| 
61-5 10 61-0 —0-5 | 64.0 1883 59-1 1880 Vicksburg.... 4-09 3-24 | — 0-85 88-6) —1.5 69-2 67-8 — 1-4 95 | 34 
60.0 TB 2 Montgomery . 4-85 3-90 | — 0-95 | 59-4 89-5 O-I | 67-4 | 05-0 0-6 g8 | 
Pennsylvania. : Augusta ...... 5-32 2-21 | — 3-11 89-0 90-0 1-0 | 66-8 | 67-5 0-7 
cece Ww AYNE 64-5 22 63-0 —I-5 | 69-4 1870 60-4 1881 | Little Rock... 3-02 2-16 | 89.0 87-2) — 1.8 | 657 67-6 1-9 4 
Grampian Hills.. Clearfield.... 66.3 24 Mobile........ 4-62 5-56 QI-I 92-2/ 1.1 69.0 67-9 102} 4 
Wellsborough ... Tioga........ 67-6 10 655 —2-I | 74-3 1883 61.2 1881 | 
South Carolina. 
Statelurg Sumter...... 76-3 S 76.5 +0-2 80.5 1881 72-4 1884 * Average for five years. 
Gibson ...... willl be seen from the above table that in nine of the twelve 
— 2 _ districts for which means are given, the rainfall was below 
New Ulm ..ccccee Austin ...... So. 4 16 78-4 —2.0 85.0 1881 78-2 1877 
Vermont the average, and that the deficiencies exceeded two inches in 
’ 
60 1876 the Charleston, Wilmington, and Augusta districts. In the 
Bird's Nest ......| 74.4) 19/73 —09|77-7| 1880) 702) remaining districts there was an excess, that for Galveston 
ariety Milis.... ....+. 70-9 It 72.0 I-l 73-3 1877 67-5 187 
Wytheville ...... Wythe....... 68.3 25 71.2 23-0 1874 63-9 1575 being unusually large. 
Virginia. | one No marked deviations from normal temperature conditions 
CLVOTIA ane O- 9-7 76 375 
are shown by the above record. 


PRECIPITATION (expressed in inches and hundredths). 


The distribution of precipitation over the United States and 
Canada for June, 1888, as determined from the reports of 
about one thousand stations, is exhibited on chart iv. In the 
table of miscellaneous meteorological data are given, for each 
Signal Service station, the total precipitation, with the depart- 
ures from the normal. The figures opposite the names of the 
geographical districts in columns for mean temperature, pre- 
cipitation, and departures from the normal, show respectively 
the average for the several districts. The normal for any dis- 
trict may be found by adding the departure to the current 
mean when the precipitation is below the normal, and sub- 
tracting when above. 

In the west Gulf states, Rio Grande Valley, over the northern 
districts from Minnesota westward to the Pacific coast, and in 


northern California the rainfall of June, 1888, was in excess 
of the average. In all other portions of the country the rain- 
fall was below the average. The percentages of excess were 
greatest in the northern and middle Pacific coast regions, where 
more than three times the average amount of rain fell, while 
more than double the average fell in the extreme northwest 
and northern plateau. In the west Gulf states there was also 
a marked excess, amounting to about 75 per cent. of the June 
average for that district. In the east Gulf states the excess 
was very slight. the rainfall amounted to less than half of the 
June average in the following named districts: New England, 
south Atlantic states, Florida, southern plateau, and south 
Pacific coast region, the normal for these two last named dis- 
tricts for June being about 0.50 and 0.10, respectively. The 
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proportion of average rainfall in other districts where defi- 
ciencies occurred was about as follows: Ohio and lower Mis- 
souri valleys 75 per cent; upper lake region and Middle Rocky 
Mountain slope 60 per cent.; upper Mississippi Valley, lower 


lake region, and middle Atlantic states, from 85 to 95 per cent. | 


DEVIATIONS FROM AVERAGE PRECIPITATION. 


The following table shows for certain stations, as reported 
by voluntary observers, (1) the average precipitation for a 
series of years; (2) the length of record during which the ob- 
servations have been taken, and from which the average has 
been computed; (3) the total precipitation for June, 1888; 
(4) the departures of the current month from the average; 


(5) and the extreme monthly precipitation for June during) 


| 


the period of observations and the year of occurrence : 


(5) Extreme monthly precip- 
itation for June. 


12th, Mich., Minn., Mo., Nebr. 13th, Colo., Dak. 14th, 
Ohio, Vt., Wis. 15th, Dak., N. Y., Pa. 16th, Colo., Md., 
Minn., N. J., N. Mex., Pa., Tex., Va., W. Va. 17th, Dak., 
Idaho, Mont., N.C. 18th, Col., Mont., N. Mex. 19th, Kans., 
Mont., Nev., Oregon, S.C. 20th, Utah, Va. 21st, Ill., Kans. 
22d, Kans., Nebr., 8S. C., Tex., Vt. 23d, Ind. T., Iowa, Kans., 
N.J., Pa. 24th, Tex. 25th, Nebr. 26th, Mo. 27th, Mont. 
30th, Colo., Mass., N. H., Vt. 
SLEET. 

Sleet was reported as follows: Pike’s Peak, Colo., Ist; 
Linkville, Oregon, 3d, 29th; Wellsborough, Pa., 2d. 
| SNOW. 
Snow is reported to have fallen as follows: Fort Assina- 
boine, Mont., 4th; Fort Maginnis, Mont., 4th and 5th; Fort 
‘McKinney, Wyo., 5th; Pike’s Peak, Colo., 2d, 10th, 13th, 
14th, 16th, 17th, 19th, 25th. During the month at Summit, 
Cal., snow fell to the depth of 9.5 inches and at Cisco, Cal., 


eigi¢ ie 
2 
| | 7 inches; dates not given. 
State and station. County. Greatest. Least. | 
|S"! Be EXCESSIVE PRECIPITATION IN JUNE. 
a Table showing for the month of June monthly rainfalls of 10 inches, or 
= a|3 > "| at ‘| more (in states where monthly rainfalls did not reach 10 inches the station 
. ements ti —| reporting the maximum amount is given) ; rainfalls of 2.50 inches, or more, 
Arkansas. Inches Years Inches Inches. | Inches Inches in any 24 consecutive hours; and rainfalls equaling or exceeding one inch 
Lead Hill........ Boone ....... 5:35 6 | 2-87 | —2-48 | 7-14 1882 | 2.87 1888 in one hour. 
Sacramento ...... Sacramento. 0.21 | 22 0-39 0-18 1-§7, 1884] 00; * | Rainfall of 
Connecticut. OF IO . fall equal 
Southington ..... Hartford .... 3-03 20 1877 | 0-48 | 1873 
Florida, | 10re, pe > 
Merritt's Island .| Brevard ..... 7-24 11 4-68 —2.56 13-28 1884 3-32 | 1878) month. 24 hours. per hour. 
Golconda ......+. Pope .... 4 20 | 7-00 | 2-64 | ‘ae 
Sandwich ........ De Kalb ..... 4-16 38 | 2+76 | al < a < & < 
Indiana. | Bed 
Logansport ...... Cass 3-88 34 «3-35 Alabama. Inches 
Switzerland . 5.07 21 | 1-09 | | 8-41 1875 1-36 | 1873 
ve 
Howard ..... 4.85 IS | 3°07 | 1-78 Fort De 
Independence..... Buchanan.... 4-80 12 5-27 | —2-53 | 7-42 1880 2-00 | 1887 | Greenville 
Monticello...,..., Jones........ 4-28 34 3-13 | —I-10 | 9-02 1854 0-74 | 1857 
Kansas BOs 
Lawrence ........ Douglas ..... 4-94 | 21 8-31 | 3-37 12-11 1876 I-30 | 1872 | Livingston 
Yates Centre..... Woodson .... 4-24 8 4:73 8-24 1882 2-40 | 1884 | 
Baton Rouge..... E.BatonRouge 4-76 | 26 | 0-53 ++ 
Alleghany... 3-45 | 17 | 3-76 | | 5-84 | 1880 | 1885 | wontgomery 1873 | 11-08 1878 
Newburyport ....| Essex ....... 2-€0/ 10 1-59) —I-0t | 5-94 1879 1-57 | 1880) wount Vernon Barracks 1888 
Lenawee .... 4-60 TT | 0-60 | Grant, 1883 | 29 100 1.26 
Nevada Arkansas. 

sew Jersey. | Fayetteville. 188. 8|200, 2 
Essex 3-39 | 18 4:03 6-02 1884 1-00 | 1885 Hot Sprin 1888 22 3-00 bed 

svew ork. i . oe 
Palermo Oswego...... 3-20| 35 | 2-26 | | 8.80) 1865 | 0.70 | 1864 | 
1-68 | 10 | | 43-63 | 5-31 | 1888) 1879 
Pennsylvania. | | Jal 7 
Dyberry ......++- Wayne ...... 3:14 | 16 2-07 | —1-07 | 5-38 1883 1-13 1873 | Bidwell, 
Wellsborough .... Tioga........ 3-90 10 | 3-90 0.00 7-40 1880 2-01 | 1887! Colorado 
ennessee. Connecticut. 
Gibson ...... 4-27 6 4:17 | —0-10 | 5-81 1885 2-66 | 1887| Canton...... 
New Ulm........ UStIN 3-92 16 10-42 46-50 11.33 1573 «+, 1874 | 14-50 1874 
_ Vermont. : as | 6 896 1885 | DO. 1878 BE | 
Orange ...... 3-36 14 | 2-50 | —0- 03 187 S| 1879 BSD 
Bird’s Nest ...... Northampton 3.22 | 19 | 4-15 | 0-93 | 815 1881 | 1-00 | 1882 69 
Variety Mills....) Nelson ...... 3-62 10 | 3-03 | —0.59 | 6.21 1856 1.46 1830 | 23-24 2-74 
Vest Virginia. 6-7 4-22 
Helvetia ..c.ccoce Randolph..... 6-02 | 12) 2-81 | —3.21 | 8.27 1882 2.81 1888 2-3 
8 $83, 188 | Southington.. 23-24 3-50 
} * Dakota. 
Abercrombie, Fort .........++. 1872 10.15 1872 30 3-50 
Hail is reported to have fallen as follows: Ist, Colo., 23 3-14 
Mo. 2d, Colo., Idaho, Nebr., Ohio, Va., Wyo. 3d, Cal.,| 
Dak., Mich. 4th, Dak., Iowa. 6th, Kans., Me., Mass., Nebr., | Deadwood 1874 2-51 
N. Mex., N. Y., Vt. 7th, Me., Mo., N.C. 8th, Dak., Kans., | pembing, ort 
Minn., N. Mex., 8. C. 9th, Kans., Oregon. 10th, Mich., N, | Philip Kearney, Fort.......... 
BPD. ee 1068 24 4-00 ove eee eevee 


Mex., N. Y., Oregon, Va., Wyo. 11th, Nebr., N. C., 8S. C.! 


9 
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Table showing for the month of June, &c.—Continued. 


Rainfall! of to 
inches, or 
more, per 

month 
States and stations. 


Rainfall of 


inches, or more, in 


24 


hours. 


2-50 


Table showing for the month of June, &e.—C ontinued. 


Rainfall equaling or 
exceeding one inch 
per hour. 
States and stations. 


Rainfall of to 


inc 


hes, or 
ore, per 


month. 


Rainfall of 2.50 
inches, or more, in 
24 hours. 


Rainfall equaling or 
exceeding one 
per hour. 


Year. 


1884 
1886 


1884 


> < >» 8) & < 
Dakota—Continued. Inches. Inches lh. m. Inches Georgia—Continued. 
Randall, Fort.. 1875 12.82 | 1875 30 1873 28 o15 1.56 | Savannah 
1875 4-85 1875 14 0 45 1.10 
nese 2-80 1875 23/ 30 2.20 | Thomasville ..... TTT 
Ransom, Fort 1872 25-26 | 2-65 | | Waynesborough .......- 
Sully, Fort 1869 2-29 SO | Idaho. 
Wadsworth, Fort ..... 1867 13-80 | 1867 BS | | 
DO. 188614 315 3-65) Charleston 
Yankton..... TTTITIT TT 1875 3-10) 1875 18/1 15 1.73 | Chicago... 
Delaware. 
DOVEE 1878 17-18 | 3-00 | Collinsville cece 
District of Columbia. 
Washington City 1883 8.55 os Deo. cece 
Florida. | Fort Ws ayne coos 
1888 11.36 | 1888 15 4-50 1888 15| 400 4-50| Griggsville.. 


4 ** ** 
18646 25. 86 
Do cove 


cccocecese 


. 


MePhers n 
Milledgeville 
New WALL . 
Quitman ...... 

Lo 
Saint Mary’s...... 


I 

I 

I 
-So | 1875 20 115 2-40] 


Do.. 
| Louisville 
Mahomet.. 
Marengo... 
Mattoon ...... 
Morrison .... 
Palestine.. 


| Rock and 


1875 8] 1 00 1.00 | Sandwic 
oos| 1877 | 24] 1 CO 
| South Evanston ........+. 


Sycamore 
Springtiel: d. 


52 | 1885 10) 4 43 0. 

Do... 

ol | Watseka..... 


Winchester .. 
W yanet eee 
| Windsor.. 


Indiana. 
| Clinton ...... 
| Indianapolis .. 


New Cory’ don. 
Rising Sun ........ 


Terre Haute .... 
| Vevay. sess 
Indian Territory. 
Arbuckle, 
Eufaula .. 
Bend, Fors 
Sill, Fort.... 

Towa. 
| 
Almon.. 
Algona ....... 


Brookville 
Do. 


Cle arinda 


Dave nport.... 


| 
Do. 
| 


43 1.19 


| Saint Menands Abbey 


Fort..ccccccces 


| 


ae 


DO. 


Amana. 
Boonsborough 
| 


Byron Township 


Des 


1875 


1885 


1875 


1885 


1878 


1877 
1881 


1875 


1877 


Denison ..... 
1881 


1874 


1882 


Amt. 


Inches. 


10. 15 
10. 07 


5-66 


12.71 


12-20 


10. 33 


+ 


10. 80 
13.40 
10. 00 
12.14 
13-17 
13-70 
12.20 


12. 36 


10.85 
15-79 
12.16 


| 


; ° 
> >! £ 
2 = = 


Inches hem. Inches 
| 
1881 8 | 1 30 1.81 


w 

See 


1885 4 025 
2-55 


> 
8% & 


| = 
Pi: 
y 1986 21 | 2-80 | 
3 |_| 
1875 4 1879 27 31 
ccccclccese 1876 29 18858 22 I oo 1.02 
1077 25 3/100 1.00 
Barrancas, Fort....c 1878 13-58 | 1869 15 3-76 1879 25/ 1 35 2. 
DO. 10.49 | 1874 SB | | | | cocece 
1877 3-a¢ 1882 2-3 3-79 | 1887 5 I-17 
1877 12-13 2. WITTTITT 8-9 2-80 1888 21 1.90 
ONE 1070 7-8 3-02) 1879 1 20 2-0 2075 29-14 | | 
DO. 15 3-57 | 1886 o 28 1-03 27 | | 
DO. 3007 | 2512 15 | 
DOs 9 3-35 I} 30 2-00 4 2-87 1874 25 100 1.03 
DO. | 3-97 1885 If | 222/| 3-26] I 1.50 
| It 3-26 | 1886 23] 0 45 1.48 | 
DO. 1008 | 39) 90 2. 04 | Do 14 I 00 1-75 
14.11 | 1883 10 62.67 | 1887 29! 4 00 4°75 | I. 20 
Titusville 1888 26 | 30| 1-01 
Alapal 1886 BOGS 1876 27 | 3-50 1870 20 030) 113 
10. 47 1887 | 21 | 2-4 
1574 10.73 1882) 15/200) 1624 1878 29 2-85 1876 24/100 1-55 
Bainbridge 1886 10.68 | 1886 BO | 2:73 1877 25 3:75 1877 25 045 
COlUMDUS | || 1575 I-2 4-00 1879 24 100 2-0 
Dal .cccce 1874 18974 30 1.1 879 12-13 2-50 1883 20 200 2. 
S608 11.84 1883 7 2-So 1885 1 00 1.87 | 
Fort Gaines 1884 11.40 1884 SD | 
JOSUP . 1000 11.58 1883 BS | 1878 | | 
1973 2.96) 1880 10 1552 10 | 2-87 | 1881 6) 100 2.54 
12-13 | 6 5-6 4-51 1880 24 1 00 
19-20 5-14 1881 12 0 40 
1876 14-15 DO. 10 3-51 | 1881 1 00 
1876 20 28 | 2.75 1881 26 30 
1577 4 1883 17 | 2-94 1887 13 
1670 2.52) 1879 9g 100 
1879 §'3 1-2 | 2.54 ' 1881 28-9 I 00 
j 
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Table showing for the month of June, &c.—Continued. 


Rainfall of 10 
inches, or 
more, per 

month. 


Rainfall equaling or 
exceeding one inch 
per hour. 


Rainfall of 2.50 
inches, or more, in 
24 hours. 


States and stations. 


Inches 
2.00 
2.00 


lowa—Continued. 
Dubuc ue 
Fort Madison.... 


GlENWOO 


DO. 


Logan 
Maquoketa .. 


Usage. 


Rockford 


Washington 
Kansas. 


Arkansas 


2 

I 1876 | 10-11 | 2 

At 1876 | 27-28 | 3 1874 19 100 1.40 
Belleville 1076 10 4; 


Do.. 
Burlington .. 


$ 


a 
° 


ISSS 19 oo 1886 1 100, 2.7 

1886 15-I9 So 879 «je 1.9! 

1887 16 or 1879 | 29 oF 1.35 

19 -24 1887 16 2 40 3-00 

1888 | 19 045 324 

Bays, ee ome 26 045 1.50 
Holton ee 14 130 1.62 
13 130 2.00 

DO. oe 1 100° 1.50 
Independence 23? 300 3-37 
DO. ar 2.25 
Larned, Fort. 1863 22-23 3-90 1863 8 100 1.80 


Do 1864 13-14 3-00 1863 29 I 30 2.00 
Do 1865 I4-15 2-50 1865 | 24,100 1.00 
Ix 23-24 | 3-32 1868 | 17. 2 00 2.00 
19 6.00 1878 | 19 400 6.00 
LAWTFOENCE, 1876 12.11 1576 13 
15 
IS7TQ 
1883 11 
1577 7-5 | 3 20 


1879, 26-27 3-46 1888 | 26 
1882 | 19-30 | 2-§§ 
‘ 1888 26 
Leavenworth, Fort .... 1865 10.68 1865 7 
DO. 1883 12.16 1877 16 
Manhattan ..... 1877 7-8 3-30 1883 23 1 00 1.40 
1683 | 24 | 90 1.00 
Riley, Fort ..... 1860/10 115 1635 
OPORD - 1888 | 20-21 3-00 1885 18 139 1-90 
Wallace, Fort .... 3 3-25 1880 23 245 3-25 
Yates Centre ...... 14-15 2.54 1888 21 O40 115 


nN 


Alexandria 
Franklin 


14 
8-9 
29-30 


New Orleans . 
DO. 


MDS 


13.33 1887 


Table showing for the month of June, &c. 


Rainfall of 10 
inches, or 
more, per 

month. 


Rainfall of 2. 
inches, or more, in 


States and stations. 


Year. 


Louisiana—Continued. 
New Orleans ...... 


Port Eads. 
Shreveport 


Gardiner .... 


Portland ... 


Surry... 


Fallston . 


Foote, Fort .. 
McHenry, Fort. 


Do. 


Is75 9-10 

1885 28-29 

1575 g-10 

1875 10 

1! 

1D53 27 

TSSS 2s 

ISSO 22 

15870 17 

14 

- 1883 1881 9 
1883. 26-27 
1577 27-25 

1553-26-27 
1885 28 


New Market.. 


Point Pleasant... 


Maine. 


Saint John’s Ck 


Sam's Creek 


Sandy Springs 
Woodstock College 9005960 
Massachusetts. 


Amherst ... 
Boston 


Fall River.... 
| Independence, Fort 


Do.. 


Somerset.... 


Springfield Armory 
Springfield ............ 


Taunton..... 


Mic 


Alpena... 


Battle Creek .. 


higan. 


1887 
1878 
7 


22 
23 


1878 19 
1881 20 


+ 


¢ 


1888 
1575 9-10 
ISSI 10 
1579 4 
1570 20-21 
1875 10 
1579 I 
ISSI 
28-29 
1875 g-10 
1584 25-26 
1875 22 
1884 25-26 


24 


NUS 


ow: 


1553 5 


nN 


Brady, Fort. 16 

Whe 18979 | 83-24 
Cassopolis .. oe 1888 26-27 
Detroit 23-24 


Do.... 
Escanaha 


Fort W ayne.. 
Grand Haven... 


Hudson... 
Lansing .... 
Marquette., 


Grand Rapids 


Marshall . 
Do.. 
Ovid... 


Port Huron.. 
Traverse City 
Minnesota. 


Argyle .. 


Breckenridge ........ 


Duluth 


Glenwood .... 


Moorhead .. 


New Ulm.... 


Pine River . 


Ripley, Fort....... 


Do... 


Do.... 


Snelling, Fort........ 


. 


19-20 


23-24 


5-20 
3-15 
2.60 
2-50 
2.51 


1878 20-21 
1882 3-4 
1882 14 
1884 21 


1888 9 


17-18 


2.87 
2.54 


ISSI 


1877 22-23 


21.86 
12-60 


13-50 1884 16 


—Continued. 


| 
50. | 


24 hours. | 


Rainfall equaling or 
exceeding one inch 
per hour. 


15587 | 22055 1-00 
1853. 612 «20 40 1-21 


55 


1537 | 17 045 1.50 
1574 | 27. 0 35 I-15 
1377 25 I 00 1.00 


0 45 
9 045 I. 


25 0°55 1.00 
1-2 I 00 1-00 
22 1 20 1-70 
| 25 15 1.60 


1882 | 18 2.40 


45 
I 00 


1875 | 14 | 0 40 1.67 


2 00 


| [ 
| « = & =- 
j 
Inches. Inches h. m. Inches. Inches h.m. Inches 
3-4 3-03 1885 | 19 1 00 S008 | | 2008 |. 6) 
11.56 | 1885 12 2.80 1883 20 2 00 ISSS 26 2 30 4-02 
1875 | 10.50 | cesses, 1883 | 6/100! 1.02 
| 8 2.50 1883, 11 100 1.14 1885 10/100 1.75 | 
DO. 1878 | I-2 3-79 | 1885 | 27 0 30| 1-17 | Eastport 1874 6.82 3-08 
DO. | IF | 1.40 De... | 
1875 BB | | Preble, Fort BeGS | 
DO. 1879 Q | | SE... 3-00 
NaShut. 1578 2 3-38 1880 14 600 7-50 BBS 
NeWtOD .ccccoe 1882 TO.02 26 30 1.55 
DO. | 36 | © 1.00 
1881 § | 2-60 | 1879 | 14 300 1.00 | | : 
19 2-50 1879 24 1 00 1881 | 
Tabor 1978 30 2-54 15 130 2.01 1874 29 0 35 1.00 
1879} 21100 1.92 
1879 | 29 1 00 2.50 
; 
cesses mum I880 24 0 30 2.00 
1873 24 1.8 
1879 | 26 I 00 1.00 
|.) 11-01 1880, 10 =I 00 1.62 
1805 | 17 1.03 
10-60 1877 14 2.40 1874 15 2.08 
DO. 23 | 3°03 
SF | | 11.67 1873 22-23. 4-58 | 1871 | 30 120 2.20 
1876 6.52 1878 | | 2-80 | 1873 | 22 1 40 2.28 
Louisiana. 29 3-48 «1874. 15 1 25 1-45 
| 30-39 | 1084 DO... 1877 | 29/150, 3-21 
1883 TO. 22 | | | 3057 | | © 4 1.28 
3003 | £2.05 | 1083 1871 30 100 1.10} Mississippt. : 
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Table showing for the month of June, &c.—Continued. 


Table showing for the month of June, &c.—Continued. 


ga otek Rainfall of 2-50 | Rainfall equaling or — ca _ Rainfall of 2.50 | Rainfall equaling or 
— -~ per inches, or more, in exceeding one inch more me . inches, or more, in exceeding one inch 

8. 4 ur. s. 

month. 24 hours per hour month. 24 hours per hour 


States and stations. States and stations. | | 


- | 

< - = < < = | - = = < 


Mississippi—Continued. Inches. Inches hm. Inches New Hampshire. Inches. Inches hem. Inche 

ve 1886 BE | ccccccice | 1978 8 3-00 1880 13 | 1.50 


-| 1878 13 3-40 1880 29 035 I-00 | 
JackSOn 888 171/040 New Jersey. 
Meridian 1888 27 | Ablantic City 28 | 2.72 | 1874 | 8/057) 1.21 
1884 12.72 | | | Sandy Hook ..... 6.80 | 1862 3-4/2 


1887 SF | BJO Gallinas Spring ....0 1888 | 18 | 1.32 


Vicksburg ........ 879 13 0 55 I-30 New York. 


SKF 


LEXiINGtON 1879 | BBD New York City IS7E | 17-18 


Kansas City ...... 1878 10 0 45 1.56 | Boyd’s Corners 1887 22-23 
DOs 1887 10 I Io 2.21 | Columbus, Fort 1862 4-5 3, 
7 


1845 10.01 | 1845 21 2-67 1845 21/200 2.67 1884 | 25-26 
ee 1848 17.07 | 1846 3 3-85 1846 3,300 3.85 | 23-23 ED 
1852 10.25 | 1847 28 2.70 1848 31490 | Got? | Omeide 1874 10.38 1874 2 
1859 11.02 | 2 6-17 1848 21 I 30 2.58 | Starkey..... 00 1875 26/1 30 1.60 
1875 10.84 | 1848 2: 2.558 545 22 2 je 4-37 | Syracuse ....... 1876 8.00 18706 «| 3 30 8.00 
DO. 1848 22 4-37 27/|100 2.19] West Point.............. 1884 | 25-26 | 1879 100)! 1.60 

1852 23 4-43 1852 6 100 1.07 North Carolina. 

DO. 1853 22 2.36 859 20 330 3.63/ Attaway (near 1876 4 | 2-77 | 1876 17 030! 2.00 

1854 20 2.38 1865 12 100 2.02 | Cape 1878 | B87 

ce 1859 22 4.20 1873 9 200 2.93/ Charlotte......... 11.00 | 1884 Ir | 2.84 | 1880 7/1 00 1.00 

1859 20 3-63 1877 100 1.10 6 | 2.51 |. 


1888 I§-16 4 
Saint Joseph ..... 387 12-35 | 1875 4 
TTT «+ 1879 It.o9 | 1879 10 4 
Springtield ......... 1008 | 36/098 | 1-03 | Lamberton... 

Montana. DO. | 129-90) 1005 

Missoula 1875 | 13 | 0 30, 1-84 | Statesville 


Clear Creek 1878 10.35 | 1875 1 8-75 1875 1 | 330 8°75 | Wilmington Il. 1875 | 20 | 4-01 | 1875 21 100! 2.00 
I-2 2.55 1877 20 045 1.25) 30 | 7-03 | 1876 | 30 2.77 
12 3.01 1878 200 2.00} DO. | | It | 2-99 | 1879 25/0 1.06 
1879 | 13/025 | 2.00 DO. 2 5-22 1883 2/100! 1.00 
DOs 1882 25 3-03 23 30 1.13 | DO. 30 | 4-73 | 1884 26 1 oo 1.00 
cece 1882 25 035 3-03) DO. 1885 | 15 | 042] 1.24 

Deo Bete. 1875 27 go 1875 27/230 «2.90 Ohio. | 
Do 1878 | 28-29 so 1885 1.25/| 1877 i0.91 | 1577 | 
1882 27 87 | 1887 7-8 | 230 2.85 | Canal Dover 1877 | 10:65 

Emerson ..... 1875 10.50 | 1874 4-5 es 17-33 | 1877 BO | SW 


1.37 
Falla City coe 1558 26 S4 1.90 

Johnson ..... | 16020 DO. 1880 10.50 1880 | 14 


2 
4 

2 

2 

4 

| | .cccccce 14-15 | 3-12 | 1877. 25/1 10 
4-25 

2 

2 

4 

3 

2 


Nebraska 1983 | 16.27 DO. | 7-8 1880 14 


Jacksonborougn ...000 1875 2 
Mount Auburn 1880 13-47 | 1880 14-15 
North Lewisburg ....... 1877 10.60 
| Portsmouth 1840 10.66 1837 19 
DO. 1660 26 
05 | Sandusky .....0. 188% | 10.09 | 188r | 8-9 


1883 3-4 2.66 1877 24-5 0 25 


: 
2 


° 


GO | 

OO | Urbana 1877 | 12-34 | 1877 

36 DO. 1077 | 20-21 

$2 | 1075 | 26 | 90 3-90 | Went Milton | 27 


+ 


cove 1883 


#8 


| 
| 
100 2.00 
oo 3-00 
I 
© 45 1-43 
DO. 1079 | | 45 1.66 
DO. | 30) 0 35 1-60 
Omaha 1875 10.95 | 1875 17 §.02) 1871 9 040 1 1-75 
DO. 1008 12.05 | 1883 1-2 3-38 | 1874 «4114/1 OO 
DO. 12:70 1875 | 17 | 10 
Do 
latts 
Ponca... 
Stel. 1883 13+ 26 1883 15 | | 2-00 | Carlisle 1862) 10.90 1876 18 2.70 | 1868 6/050} 1.40 
Table Rock. | 17202 | LIC ISHS | 21-22 | 3-61 | 1886 17/0 15| 1-02 
| 
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Rainfall of ro 
r inches, or 
more, 
mont 


Rainfall of 2.50 
inches, or more, in 
24 hours. 


States and stations. 


Table ble showing | for the month of June, &e. —Continued. 


Rainfall 
exceed 


per hot 


equaling or 
ing one inch 
ir. 


$i rials 

- < | & < & < 
Pennsylvania—Continued. Inches. Inches | h. m. Inches 
1887 23 | 3-60 


Germantown ..... 
Greensburg ........ 

Haverford .... 
Hulmeville 
Meadville . 
Milton .. 
New Castle 
Philadelphia ... 

1 


1887 | 22- 


oc 
I 


DO 


Weilsborough 


"Rhode Isiand. 
Block Island 
WO 


Allendale...... coos, 1883 «1. 33 | 1883 7 | 4.00 

YO. sees 1886 21 | 3-01 
ANGOTSON. 2 | 3-60 
Batesburg 5985 10 | 4-08. 
Charleston 1876 14-98 1876 11-12 | 6. 16 

157 10.31 1876 12-13 4-09 


Chester ..... 

Columbla 


JO 


DO 
Florence 

Greenwood 
Hardeeville 


IO 


Hilton Head 
I 10. 
Kingstree 
Litchfield .. 
Saint George’s secs 


1885 | ro | 


Stanley ...00 
Yemassee 


DO. 


Austin. 
Bolivar.. 
Brownsville ...... 
Chattanooga. 
Grand Junction .... 
Knoxville... 


MemphiS....cccccccesccsescecs| 1877 | 18.16 | 1871 16-17 | 3-07 
9-10 | 2-68 


nen 


Texas. 

Austin... 


DO 


18 
-| 1887 | 13-80 | 1883 | 27-28 | 3.07 
1883 30 | 3-23 


1882 | 19 


wee 
eee 
. 
wee 


1884 


1878 ; 29 
1882 | 12 
1888 | I 
1888 | 15 


1886 | 6 
1878 | 16 


30 1.50 


ACRES 


om 


COCCOCONON 


eee 


I 00 
105 | 1425 
1S 3-42 


1.00 


1.15 


8S 
RE 


w 


20 


hit 


Wytheville. eee 


Table showing for the month of June, ke. —C ontinued, 


Rainfall of 10 
| inches, or 


more, per 
month 


States and stations. 


| 
| © 

Texas—Continued. 


Do.. 


Comfort . 
Concho, Fort 
Corsicana ...cccceces 
TTT 
Elliott, Fort .......... 


° 
1008 | 10.98 
Do 
eee 
Lampasas ........ 
eee 
Melissa ....... 1078 | 13.59 
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eatherford . 


Salt Lake 
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Virginia. 
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Mount Solon... 
Norfolk . 
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Neah Bay ......... 
"West Virginia. 
Morgantown. 


1877 


White Sulphur ‘Springs 


isconsin. 
ele 
18 
La Crosse 


Wyoming. 
Cheyenne ...... 
DO. 


1883 


Rainfall of 2.50 
inches, or more, in 
24 hours. 


Rainfall equaling or 
exceeding one inch 
per hour. 


| ¢ 
= 
= E 
Ble |: 
| hem. Inches 
2 500 6.04 


1888 T7 7+OO ves eee 
1537 I 30 2.16 
1879 21 2.60 187 15 1 00 1.20 
12) 0 25 1.14 
1871 3-4 4-60 I871 4 O14? 3-95 
IS7I 4 4-22 6 110 3-30 
Isso 23-24 I7 | 0 30 2.00 
1882 OF | 
1886 6 3-52 eee 
1887 BS | 
18858 TT | 
ISS8 23 47 1.1! 
1570 Ig-20 3-54 1570 3 30 3-54 
1575 17 2.92 1575 Ih 200 2.00 
1878 | 27-28 | 2.7% 
1873 PS | 
1875 25 5-10 1877 ? | 2 00 2.00 
1875 ? 1 00 3-35 


1884 | I 
1884 | 2 
1834 3 


1888 | 23 


1875 | I 
1884 8 
23-24 


27/100 1-50 


. 


27 


Recent collection of additional data and thorough search of 
all records of the Signal Service make it possible to publish in 
this REVIEW a much larger amount of data in connection 
with the subject of excessive precipitation than it has been 


| 
Inches. Inches 
| 25-26 | 4-82 1887 | 20-21 | 4.03 
| 1681 | 1078 26 | 3.90 
1881 | 1884 10.09 1884 2 6-04 1884 
BB | | 1888 10.60 
g-10 | 2.50 1882, 16 I. 30 1884 13.50 
1883 | 18 1.00 1881 14-33 
1885 | 21 1.25 1888 10. 16 
........| 1879 | 28-29 | 2-54 | 1879 | 1.04 871 11.89 
7 | 3-90 | 1879 | 27 1.14 
DO. I | 3-42 | 1880 | 20 1.10 
DO 3 2-90 1880 | 25 1.25 
1884 25 | 2-60 | 
1881 | g-10 | 5-97 . 
ISSI to | 2-95 |. 
South Carolina. 
Aiker 1864 10. 32 
} 
29 
Isso 2 I 00 1-04 
ee 8 | 1377 Il-12 3-99 40 1.02 
sawed 1882 18 | 4-96 | 1885 | 18 
1886 30 | 2-95 
1886 6 | 3°50 
1872 15 | 2-50 | 1874 | 12 3 11-33  IS88 17-1 1588 17-8 5 00 5-03 $ 
1885 10 | 2-70 1888 10-75 1888 TS | Ge GO 
1884 27. «2-90 1883 3 3-03 1883 3) 36 1-96 
1885 25 | 2-69 2007 3 2-92 1876 1 00 1.04 
1887 3. 2-74 1887 2.74 
1884 13 3-25 | 1888 | 30 1887 BD | 
1888 30 | 3°46 |. 1988 17 | 3 TITT 
1066] coccece| 1688 | 18 9- ) 
70 | 1885 | 25 | 3°S2 17-12 1878 12 4 1878 12/410! 4-50 4 
«++ 1886 | 3°OS |. 1858 11.17 
1886 | 21 | Utah. 
65 | 1884 25 | 2-85 1885 
1886 | 10 | 2-66 | 
1886 0-14.49 | 1884 TS | 3-00 |. | | BGO 
DO 25 | 5-007, 
Tennessee. | 1887 | 20 0 50 1.00 
6-7 | 3-45 | 1874 10 63-46 | 1873 17/120, 2-16 
BD | 1876 17 2-79 | 1879 | 1§ | 0 20 1.02 
1871 1878 | Be SS 
1878 | o | 2-56 1872 | 24|120 2.10 
1881 | I 0 1883 | 13-14 3°77 | 1873 | § | 103 1-57 
1873 | 10/1 1887 22 | 2-63 
DO 7-8 | 8.95 | 1876; 9 1 1575 | 25 2-70 1875 25/044, 2-70 ‘| 
8-9 | 9.67 | 1877 | 17/1 n. =| 
2-3 | 3-85 cocccece| 1008 | 10.28 |. 
-| 1888 | 20 
1872 8 | 2.56 | 1874 | 39 0 50 
OD 80 | 11.40 3-10 1880 10/100 2.00 
10081 | 2-51 1874 | 26,030 1.02 
IBBO | 10 | O 50 1.00 mat 
| 1885 | 2/1 48 1-54 | 
1886 6 | 3-00 I 00| 2-00 
-| 1872 8-9 4-90 2-50] 1883 | 0 1-00 | 
1880 3 335 4.03 
1886 ' 3.335! 4-03' 
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practicable to give in preceding REVIEWS. While the records 
show that during June in past years monthly rainfalls of ten 
inches or more have, in general, been more numerous than in 
May, the large increase in the amount of data given in this 
issue is due largely, as stated above, to a more detailed exami- 
nation of records and to the receipt of additional data. 

The south Atlantic states and upper Mississippi and Missouri 
valleys are the districts that have been most subjected to ex- 
cessive rainfalls in June, but even in these districts there are 
many of the older established stations at which the maximum 
June rainfalls have not reached ten inches. On the north 
Pacific coast, at Neah Bay, Wash., 10.28 inches of rain fell in 
June, 1888. There is no record of any previous May or June 
rainfall equalling this amount on the north Pacific coast, and 
there is but one instance on record in which it has been ex- 
ceeded in April, viz., 10.78, at Olympia, Wash., in 1878. The 
largest monthly rainfall in June of which there is record is 
28.86, at Fernandina, Fla., in 1864. East of the Mississippi 
River the states in which the rainfalls of June have not 
reached ten inches are the following: Maine, Vermont, Dela- 
ware, West Virginia, and Kentucky. 

Westward of the one hundredth meridian very few daily rain- 
falls amounting to 2.50 inches, or more, have been recorded, 
while to the eastward of the meridian named there is no state 
in which they have not occurred. These excessive daily rain- 
falls have been most frequent in the upper Mississippi and 
Missouri valleys and along the Gulf and Atlantic coasts. In 


seventeen years at Galveston, Tex., daily rainfalls exceeding 
the amount mentioned have occurred eleven times. Nineteen 
instances of such rainfalls in June at Saint Louis, Mo., are on 
record, but as the observations at that place cover about half 
a century, it appears that the west Gulf coast is more fre. 
quently subjected to excessive daily rainfalls in this month 
than any other part of the United States. The fall of 10.70 
inches at Pensacola, Fla., for the twenty-four hours ending at 
3 p.m. on the 29th, 1887, is the maximum daily amount shown 
by the records of the Signal Service. 

Hourly rainfalls of 1.00 inch or more, like the excessive daily 
rainfalls, have seldom occurred to the west of the one hun- 
dredth meridian. The upper Mississippi and Missouri valleys 
and south Atlantic coast have been most commonly subjected 
to rainfalls classed under this heading. Probably one of the 
most remarkable falls of which there is record is that which 
occurred at Clear Creek, Nebr., on the 25th, 1882, when there 
was an actual fall of 3.03 inches in thirty-five minutes; rate 
per hour 5.22. A fall of 3.95 inches in fourteen minutes (rate 
per hour, 16.80) is reported to have occurred at Galveston, 
Tex., on the 14th, 1871, but there is doubt as to the accuracy 
of the time in which this amount is reported to have fallen. 
Numerous instances of rainfalls of short duration give a rate 
per hour in excess of the amounts recorded at Clear Creek 
and Galveston, but in such cases the actual fall has been 
small in comparison with that recorded in these two instances 
in which it exceeded 3.00 inches. 


WINDS. 


The most frequent directions of the wind during June, 1888, 
are shown by arrows flying with the wind. In the Southern 
States the prevailing winds were southerly; in the extreme 
northwest and upper Missouri valley, northerly; along the 
New England and middle Atlantic coast, mostly from east or 
southeast ; in other districts, variable. 

HIGH WINDS (in miles per hour). 

The maximum velocity of wind for June, 1888, at Signal 
Service stations where the movements are registered, are given 
in the table of miscellaneous meteorological data. Other than 
the maximum velocities given in this table, the following have 
been reported: Fort Maginnis, Mont., 60, nw., 4th; 60, nw., 
20th; 72, nw., 22d. Fort Canby, Wash., 54, s., 18th. 

LOCAL STORMS. 

Ist. Tennessee.—Memphis: a wind velocity of fifty-four 
miles per hour was recorded at 9.35 p.m. This storm unroofed 
numerous buildings and caused damage to boats lying in the 
river at this place. 

2d. Arkansas.—Twelve houses in a village in Washington 
county are reported to have been destroyed by a severe storm 
on this date. North Carolina.—Milton, Caswell Co.: about 
4a.m.a violent and destructive hail storm passed near this 
place. Its path was about five hundred yards wide and its 
length about twenty-five miles. Hail of anusual size fell in 
large quantities, causing great damage to crops; several build- 
ings were destroyed. 

Bd. California.—Red Bluff: a severe thunder-storm, ac- 
companied by rain and hail, passed over this place from south 
to north between 8.20 and 9.15 p.m. The rainfall in twenty- 
five minutes amounted to 0.51 inch. 

Sth. North Carolina.—Between 6 and 7 p. m. a storm passed 
eastward through the central portion of Cumberland county 
and thence into Sampson county, destroying timber, crops, 
etc. About the same time a similar storm passed from north- 
west to southeast through Harnett county. 

6th. Maine.—Bucktield, Oxford Co.: considerable damage 
was done in this vicinity by hail and lightning during the 
evening. Large hail is also reported to have fallen at Mon- 


mouth, Kennebec Co. Massachusetts.—Boston: severe thun- 
der-storms occurred in the western part of the state. In Berk- 
shire county large trees were uprooted by the wind; much 
damage was done by lightning at various points. Ontario.— 
Ottawa: the severe storm which occurred in the afternoon 
lasted nearly an bour and caused a large amount of damage. 
The wind reached a velocity of 80 miles per hour and in the 
surrounding country blew down many buildings, among which 
were a number of school houses ; several persons were injured, 
some fatally. Quebec.—Montreal: a storm of unusual severity 
occurred in the afternoon; damage estimated at $100,000 was 
done in this city and in surrounding parishes. In some sec- 
tions scarcely a barn was left standing. Vermont.—Saint 
Johnsbury, Caledonia Co.: a severe storm, accompanied by 
hail, occurred about 5 p.m. Much glass was broken by hail 
and some damage was done by wind. Burlington, Chittenden 
Co.: some of the largest hail seen at this place for a number 
years fell during the severe thunder-storm of this date. 
Lunenburg, Essex Co.: a severe storm occurred to the west 
and south of this place about 4 p.m. Several buildings were 
unroofed, and the country was deluged by heavy rain. In 
some sections, for miles in extent, the trees were stripped of 
the leaves by hail and hundreds of them blown down; in an 
orchard of two acres but two trees were left standing. 

6-7th. New Hampshire—Littleton, Grafton Co.: the wind 
and hail storm during the night was unusually severe and 
caused much damage. 

7th, Jillinois.—About 3 p. m. a tornado passed in a north- 
easterly direction near Texas City, Saline Co., causing dam- 
age to buildings, orchards, ete. New York.—A tornado is 
reported to have caused considerable damage in the evening 
at Kingsbury, Washington Co.; a number of dwellings and 
barns were blown down. Tennessee.—Forest Home, William- 
son Co.: a very severe hail storm occurred in this vicinity, 
causing a large amount of damage to wheat which was ready 
for harvesting. Texas.—A “cloud burst,’’ accompanied by 
hail and high winds, is reported to have occurred in Montague 
county in the evening. A large area is said to have been 
submerged, entailing extensive damage. 

Sth. Dakota.—Fort Totten: an easterly gale, during which 
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the velocity of the wind reached 60 miles per hour, prevailed 
from 4.39 to 7.10 a. m. 

89th. Dakota.—Fort Yates: a destructive storm passed 
over this place about 2a. m. It approached very suddenly 
aud was accompanied by heavy rain. Houses, Indian ‘‘ tepees, ” 
fences, ete., were blown down, and several persons killed by 
lightning. Reports from Buttzville, Ransom Co., state that at 
about 3 o’clock asevere hail storm passed over that place, 
causing great damage to the growing grain. Kentucky.— 
Louisville: it is reported that severe hail storms occurred in | 
the surrounding country and that crops were seriously injured. 

9-10th. Maryland.—Middletown, Frederick Co.: 
crneteee storm of wind and hail passed over this section about | 
3p.m.; many trees, telegraph poles, etc., were blown down. | 
Michigan.— Reports ‘from a number of places in the upper pe- 
ninsula state that this storm was of unusual severity, and that 
the very heavy rainfall caused great damage. New York.— 
South Sodus, Wayne Co.: a storm, which appears tohave had 
the characteristics of a tornado, passed through the northern | 
and western portions of this village about 7 p. m. 
ginia.—Liberty, Bedford Co.: quite a severe hail storm oc- 
curred in the afternoon, the hail-stones being the largest ob- 
served here in several years. No serious damage resulted. 

The following is from the “ Toledo Blade ’’: 

Eau Crarre, Wis., June 11—A tornado swept across the country near this 
lace yesterday from the southeast, tearing up the wooded country, but miss- 
ing the villages. The tornado passed over Lake Chester with great speed, 
forming a huge water-spout. Some observers say that the column of water was 
three hundred feet in height. 

12-13th. Wisconsin.—A very destructive hail storm oc- 
curred in the vicinity of Arcadia, Trempealeau Co., during the 
night, breaking thousands of window panes and causing g great | 
damage to crops. 

183th. Dakota.—Fort Yates: a severe wind storm, accom- | 
panied by occasional peals of thunder, occurred during the 
afternoon; no rain or hail fell at this place, but it is reported | 
that a few miles north of here hail of large size fell. Ohio.— 
Air-Line Junction, Lucas Co.: a violent storm of about fifteen 
minutes duration occurred in the afternoon, and caused much 
damage to buildings and other property. Toledo: a very 


severe and destructive thunder-storm passed over this city in | ¢ 


vening, accompanied by heavy rain and high wind from 
7.35 to 7.45 p. m., in which time 0.50 inch of rain fell. The 
wind blew at the rate of fifty miles per hour. In East Toledo 
a large building was unroofed and a smoke-stack blown down. 
Findlay, Hancock Co.: great damage was done to buildings, 
oil-derricks, and crops in the surrounding country by the storm 
in the evening. Severe storms also occurred on this date at 
Tiffin, Bellaire, and Shelbyville. 

13-14th. Dakota.—During the night a destructive storm 
occurred in Sargent county. Buildings were blown down or 
otherwise damaged at Forman and Rutland in the county named. 

14th. Washington.—Walla Walla: a severe wind storm | 
prevailed between 6.05 and 7 p. m., the wind reaching a ve- 
locity of sixty-five miles per hour from the southwest; some 
buildings were unroofed. Wisconsin.—Milwaukee: a severe 
electrical storm occurred here during the morning. A cable 
containing about three hundred telephone wires, connecting | 
the eastern and western portions of the city, was burned out, 
causing suspension of telephonic communication. 
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16th. New Jersey.—A violent hail storm is reported to 
have occurred at Princeton, Mercer Co., the hail-stones being 
of sufficient size to break windows. Virginia.—Dale Enter- 
prise, Rockingham Co., ten miles east of this place, the wheat 
and corn crops were almost entirely destroyed by hail in the 
afternoon. Hail of considerable size fell at Dale Enterprise 
at 4.30 p. m. 

17th. Texvas.—Galveston: heavy rain and high wind pre- 
| vailed at intervals from 3.30 a. m. until 8 p. m., the highest 
velocity being fifty-four miles per hour at 12.25 p.m. The 
rainfall for sixteen hours was 6.40 inches. 

18-19th. Wisconsin.—Buildings and crops in the vicinity 
of Neenah, Winnebago Co., were considerably damaged by a 
storm during the night. 

19th. Kansas.—Dodge City: at 4 p.m. the wind suddenly 
veered from southeast to north, and the temperature fell 23° in 
half an hour. Very heavy rain began 4.15 and ended 5 p. m., 
‘the total in forty-five minutes being 3.24 inches. The capacity 
of the city’s sewers was insuflicient to carry off the great 
volume of water, and a large amount of damage was done by 
the flooding of basements and cellars. The wind attained a 
velocity of forty-eight miles per hour. About two miles north- 
'west of the city a barn and two wind-mills were overturned. 
| Both west and east of here the storm was equally as severe. 
|'Cawker City, Mitchell Co.: at 5.15 p. m. a tornado passed 
through the southwest portion of this town, destroying several 
buildings. Montana.—Fort Maginnis: a moderate thunder- 
\storm, moving from southwest to northeast, prevailed from 
9.45 a. m. to 12.50 p.m. Six miles southwest of this place the 
‘storm was accompanied by hail of large size, which covered 
| the ground to the depth of two inches, and caused much dam- 
age to crops and window-glass. The path of the hail storm 
‘was about six hundred yards wide. Wisconsin.—White 
Water, Walworth Co.: a severe wind and hail storm passed 
‘over the western portion of this town about 3.30 p. m.; the 
hail-stones were of extraordinary size and fell thickly for a 
short while. 
| 2st. [Uinois.—Springfield: an unusually severe rain 
storm prevailed from 1.22 to 4.50 p. m., during which time 
2.71 inches of water fell, which the sewers were inadequate to 
carry off. The cellars i in some portions of the city were flooded 
ito a depth of several feet. Indiana.—Terre Haute: about 4 
p.m. a storm caused considerable damage of minor nature in 
the southern part of this place. Montana.—Fort Maginnis: a 
very violent storm of wind and rain occurred this date, the 
wind reaching a velocity of eighty-four miles per hour. The 
total rainfall for the storm, as measured, amounted to 3.18 
inches, but on account of the high wind this amount was 
doubtless much less than the actual fall, which the observer 
estimated at from eight to ten inches. The wind velocity and 
rainfall accompanying this storm are without precedent since 
| the establishment of the station. Great damage was done to 
crops, buildings, etc., in the surrounding country. 

23d. New Jersey.—In the afternoon a severe local storm, 
accompanied by hail, passed over Gloucester City, Camden 
| Co., unroofing several buildings. Pennsylvania.—Violent elec- 
‘trical storms, accompanied by very heavy rain, and in some 
| places by hail, occurred both in the morning and afternoon in 
| the vicinity of Pittston, Luzerne Co. A severe storm also 
oceurred at Pottsville, Schuylkill Co., the very heavy fall of 


16th. Jllinois.—Cairo: the storm in the afternoon was of} rain causing much damage by flooding basements and cellars. 


unusual severity, the wind reaching a velocity of forty miles 
per hour from the northwest. The wheat fields in the northern 
part of this (Alexander) county sustained serious injury. 
New York.—New York City: a severe storm passed over the 
city during the evening. Much damage was done on Staten | 
Island, and many boats in the harbor were overturned. Ore- | 


gon.—A “cloudburst ” is reported to have occurred in the | 


vicinity of Arlington, Gilliam Co., near the Columbia River, 
about one hundred miles east of Portland. At Lexington, 


about thirty miles southeast of Arlington, seven buildings are | 
said to have been wrecked. 


2Ath. New York.—A tornado occurred in the vicinity of 
Aurelius Station, Cayuga Co., between 4 and 5 p.m. It pur- 
sued a course slightly to the north of east, causing damage to 
several buildings. Texas.—Cisco, Ea stland Co.: several houses 
were blown down by a storm which occurred in the afternoon. 

26th. Alabama.—Snow Hill, Wilcox Co.: the corn and 
cotton crops in the eastern part of this county were much in- 
|jured by a severe storm. Reports from Troy, Pike Co., and 
Childersburg, Talladega Co., state that the storm was also 
destructive at those points. 
| 27th. Georgia.—Severe local storms prevailed in southern 
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Georgia on this date, causing damage to crops, outbuildings, 
etc. Kentucky.—Reports from Todd and Muhlenburg counties 
state that a destructive storm, moving northwest to southeast, 
passed through those counties, blowing down buildings, ete. 
Montana.—Fort Custer: 
place between 5 and 6 p. m. 


and cattle exposed to the storm were badly hurt by the hail, 
More than 1,000 window panes were broken. 

2Rth. North Carolina.—A severe local storm, the most 
violent part of which lasted less than one minute, occurred 


a thunder-storm passed over this| about 2.30 p. m. at Laurinburg, Richmond Co.; some build. 
Hail fell from 5.23 to 5.27 p. m.,| ings were blown down and others unroofed. 


Powelton, Rich- 


the average size of the hail-stones being one and one-half|mond Co.: during the afternoon several buildings were un. 


inches in diameter, although some were much larger. 


Horses | roofed or otherwise damaged by a severe storm. 


> 


INLAND NAVIGATION. 


STAGE OF WATER IN RIVERS AND HARBORS. 


In the following table are shown the danger-points at the 
various stations, the highest and lowest depths for June, 1888, 
with the dates of occurrence and the monthly ranges: 


Heights of rivers above low-water mark, June, 1888 (in feet and tenths). 


Highest water. Lowest water. ¥ 
& 
Stations. = 
Date. Height. Date. Height. 
Red Rive 
Shreveport, La..... 29-9 I 24-7 24 to 27 19-0 5-7 
Arkansas River 
Fort Smith, Ark... 22-0 11 16-3 bs) 4 11-8 
Little Rock, Ark... 23-0 14 16-5 10, 11 6-2 10-3 
Missouri River 
Omaha, Nebr... .... 18.0 30 16-3 8,11 11-5 4-8 
Leavenw'rth, Kans. 20-0 30 17-9 10 14-4) 35 
Mississippi River | 
Saint Paul, Minn... 14-5 I 10-8 IG, 29, 30 7-6 | 3-2 
La Crosse, Wis....| 24-0 I 13-0 13, 14 99) 31 
Dubuque, lowa.... 16-0 2,3 16-4 18, 19, 20 11.9) 45 
Davenport, lowa... 15-0 45 12-9 23,22 9-0 39 
Keokuk, lowa..... 14-0 I 30 9-1 | OF 
Saint Louis, Mo...| 32-0 34 29-3 15 23-2 
40.0 6 32-4 17 24-0 | 8-4 
Memphis, Tenn.... 34-0 8 27-0 19 20-4 6.6 
Vicksburg, Miss ... 41-0 12, 13,14 34-9 30 28.8 6.1 
New Orleans, La.. 13-0 13,14 12-2 30 10-3 1-9 
Ohio River 
Pittsburg, Pa...... 22.0 30 7-0 15, 16 +0 5-0 
Cincinnati, Ohio... 50-0 5 Ig-2 27 6-5| 27 
Louisville, Ky..... 25-0 6 8.1 25 
Cumberland River : 
Nashville, Tenn... 40-0 30 II-g 27 2-1 9-8 
Tennessee River 
Chattanooga, Tenn . 33-0 3 9-2 27 2.8 6-4 
Monongahela River: | 
Pittsburg, Pa...... 29-0 30 7-0 15, 16 2-0} §0 
Savannah River | 
Augusta, Ga. ...... 32-0 I 16.9 26, 27, 28 7-0 9 
Willamette Rwwer: | 
Portland, Oregon ..|........ 18 to 22 18.2 1 11.8 | 6-4 


The Signal Servive observer at Nashville, Tenn., reports 
that the rains from the 25th to 28th caused the Cumberland 
River to rise sufficiently to permit the resumption of naviga- 
tion, which had been almost entirely suspended on account of 
low water. 

FLOODS. 

sar Mills, York Co., Me.: the Saco River at this place was 

at a very high stage on the 3d. A mill at Hollis was washed 
away during the evening of the 2d. 

New Orleans, La.: nearly three inches of rain fell in one 
hour and forty minutes on the afternoon of the 6th, causing 
the inundation of several streets. Another heavy rainfall oc- 
curred on the 26th, when about 4.50 inches fell. Between 8 
and 9 p. m. a large part of the city was submerged. 

Vinita, Cherokee Nation, Ind T.: a * cloud-burst ” occurred 
near here during the morning of the 10th, flooding the country, 
and washing away several bridges. 

Aitken, Aitken Co., Minn.: the heavy rainfall during the 
night of the 13-14th caused the inundation of a part of this 
place, compelling many families to leave their homes. 

The “Toledo Blade” of the 12th contained the following, 
which also appeared in numerous other papers. 

Dutoru, Miyy., June 12.—The recent severe rains have caused the greatest 
flood ever known in northern Minnesota. Along the branches of streams 
tributary to the Saint Louis River millions of acres of land are overflowed 
and loss of life is feared. At the village of Cloquet, thirty miles from here, 
that portion of the town which is situated on the island is completely engulfed 
by a raging torrent. Only the tops of houses are visible. 


Several dwellings | 


have been carried away, but the inhabitants were warned in time, and no loss 
of life occurred. The immense saw mills are flooded and abandoned, and in 
the booms 80,000,000 logs were jammed yesterday morning, and the number 
reached 200,000,000 last night. All county bridges have been carried away. 
Fond du Lac, sixteen miles from here, is under water, and several buildings 
have been carried down stream. From Fond du Lac to beyond Spring Lake 
the tracks of the Saint Paul and Duluth Railway are under water from 
two to three feet, and the stream is still rising. Indians and old settlers say 
the flood has never been equalled. 


Titusville, Crawford Co., Pa.: during the night of the 
15-16th there was a very heavy fall of rain, which caused Oil 
Creek to rise seven feet in about an hour. Buildings were 
moved from their foundations and bridges were swept away. 
In the surrounding country great damage was done. 

Collinsville, Madison Co., Ill.: the heavy rainfall during the 
night of the 15-1$th damaged property in this vicinity toa 
considerable extent. 

Carrollton, Carroll Co., Mo.: the very heavy rainfall during 
the night of the 15-16th caused Wakenda Creek to overflow 
about twenty square miles of the adjacent lowlands. Exten- 
sive washouts occurred on the railroads in this section. At 
Chillicothe, Livingston Co., the rainfall was remarkably heavy, 
and the lower floors of store rooms, ete., were flooded, causing 
much damage. 

Saint Louis, Mo., 16th: from 12.45 a. m. to 11.48 a. m., 4.50 
inches of rain fell, this being the heaviest fall recorded here 
since the establishment of the signal station in November 1870. 
In several places there were washouts around the sewer vents. 


'That portion of the city in the vicinity of Cass avenue and 


Twenty-second street was overflowed in the morning, the sewers 
being inadequate to carry off the rainfall, but no particular 
damage was done. Reports from Norborne, Carroll Co., Mo., 
state that much stock was drowned in that vicinity. 

Fort Buford, Dak.: the river overflowed in some places in 
this vicinity on the 23d. 

Fort Stanton, N. Mex.: a very heavy rainfall occurred a 
few miles west of this place on the 18th. A small stream run- 
ning through Fort Stanton rose to an unusual height in a very 
short time. Many bridges and fences were washed away and 
farms and gardens were damaged. 

Mobile, Ala.: light rain began at 11.20 p. m. 25th and con- 
tinued throughout the 26th, falling very heavy at intervals; 
the total fall for the twenty-four hours ending at 10 p. m. was 
4.63 inches. On the morning of the 27th there was another 


very heavy fall of rain, amounting to more than six inches. 


Leavenworth, Kans.: from 12.08 until 4.20 p. m 26th 2.50 
inches of rain fell. The sewers and culverts were unable to 
carry off the water and nearly all the cellars in the business 
portions of the city were flooded. Three-Mile creek, which 
passes through the city, overflowed and did considerable 
damage to the Fifth street bridge. All railroads leading into 
the city suffered from washouts, and trains were delayed 
in consequence. 

Tuscola, Douglass Co., Ill.: the very heavy rainfall during 
the night of the 26-27th flooded the southern part of this town 
to such an extent as to compel about fifteen families to abandon 
their dwellings. It is estimated that about 10,000 acres of 
corn in this county were submerged. 


HIGH TIDES. 
Galveston, Tex., 17th. Calais, Me., 27th. 
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ATMOSPHERIC ELECTRICITY. 


AURORAS. 


Auroras occurred on but few dates in June, and all of the 
displays observed were either faint or of moderate brilliancy. 
The aurora of the 3d was the most extensively observed dis- 
play of the month. It was reported from eastern Montana to 
New England coast and southward to the fortieth parallel. 
Although the night was generally clear and favorable for ob- 
serving this display, it was only reported from widely distant 
stations. 

Auroras were observed during the month as follows: Ist, 
Saint Paul, Minn.; Quakertown, Pa. 2d, Webster, Dak.; 
Traverse City, Mich.; Clayton, N. J.; Delavan, Wis. 3d, 
Bismarck, Dak.; Independence, Iowa; Bar Harbor, Orono, 
and Portland, Me.; Blue Hill Observatory, Cambridge, 
Dudley, and Provincetown, Mass.; Moorhead, Minn.; Poplar 
River, Mont.; Manchester, N. H.; Beverly and Clayton, N. 
J.; Rose and Setauket, N. Y.; Reading and State College, 
Pa.; Madison, Wis. 4th, Marquette, Mich.; Deuster, Wis. 
5th, Marquette, Mich.; Saint Vincent, Minn. 10th, Egg Har- 
bor City, N. J. 11th, Eastport, Me.; Wytheville, Va. 12th 
Wellsborough, Pa. 13th, Des Moines, Iowa. 14th, Saint 
Vincent, Minn.; Madison, Wis. 30th, New Haven, Conn.; 
Kent’s Hill and Portland, Me.; Manchester, N. H.; Rose, N. Y. 


THUNDER-STORMS. 


Thander-storms were most frequent in Kansas, where they 
were reported on every day during the month. 
states and over an area extending from the Missouri Valley 
eastward to the upper Ohio Valley and lower lake region they 
occurred on from twenty to twenty-three days. Along the 
middle Atlantic and New England coasts they occurred on 
from five to twelve days. The periods of greatest frequency 
were the 14-16th and 21-24th, when they were reported from 
twenty-seven to thirty-two states or territories. They were 
least numerous from 3d to 5th, being reported from eight to 
eleven states or territories on these dates. 


In the Gulf ; 


Table showing the number of stations in the several states and territories re- 
porting thunder-storms for each day during June, 1888. 
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MISCELLANEOUS PHENOMENA. 


DROUGHT. 

Amherst C. H., Amherst Co., Va., 18th: no rain has fallen 
here during the past sixteen days and drought is beginning to 
affeet the crops. 

Catawissa, Columbia Co., Pa.: the drought which caused 
some injury to crops in this vicinity prior to the 2J)st was broken 
by the rain on that date. 

Camden, Kershaw Co.,8. C.: heavy rains fell on the Ist and 
13th, but at the close of the month the weather was very dry 
and crops were suffering. 

Vevay, Switzerland Co., Ind.: quite a severe drought pre- 
vailed here prior to the 27th, on which date there was an 
abundant rain. 

Columbus, Ohio: the general rain which fell on the 28th 
was of great benefit in this section where the drought was be- 
coming serious to all growing crops and pasturage. The hay 
is reported to be very light in this vicinity, due to the defi- 
ciency in rainfall. 

Fort Apache, Ariz.: the light rain on the 29th was the first 
that had fallen here since May 4th. Vegetation has suffered 
seriously from the protracted drought. 

Livingston, Sumter Co., Ala.: the weather was extremely 
dry during the first three weeks of the month, and much of 
the early corn was permanently injured. 


HALOS, 

The dates on which solar halos were observed over the great- 
est extent of territory during June were the 5th, 9th, 13th, 
and 19th; they were least numerous from the 1st to 3d, 10th, 
and 30th; they were observed on ten days in New York, Ohio, 


3 


and Washington Territory, California reporting the maximum, 
eleven days. 

But few lunar halos were observed from the Ist to 13th and 
from the 24th to 30th, there being eight days during these 
periods on which none were observed; lunar halos were quite 
numerous from the 16th to 20th; they were seen on from six 
to eight days in Alabama, Missouri, Pennsylvania, Texas, and 
Virginia. None were reported from Connecticut, Delaware, 
District of Columbia, Indian Territory, Maine, Maryland, 
New Hampshire, New Mexico, Rhode Island, Utah, Vermont, 
and Wyoming. 

The phases of the moon, Washington mean time, during 
June, as given in “The American Ephemeris and Nautical 
Almanac,” are as follows: new moon, 8th, 23h. 25.8m.; first 
quarter, 16th, 13h. 41.5m.; 23d, 3h. 59.3m.; last quarter, 30th, 
10h. 44.4m.; apogee, 5th, 16.2h.; perigee, 21st, 7.1h. 

METEORS. 

Prof. J. A. Mitchell, Mount Saint Mary’s College, Emmits- 
burg, Md., furnishes the following: 

At 10.45 p. m. Monday evening, June 10th, a meteor of extraordinary 
brilliancy passed over that portion of the heavens occupied by the constella- 
tions Aquila and Ophiuchus. It was first seen to emerge near the star Alpha 
Aquila, and then finally disappeared behind a cloud near the star Theta 
Ophiuchi. The size of the disk was about one-fourth the apparent diameter 
of full moon. At first it presented an elongated appearance, one end of which 
developed into a tail of about five apparent diameters of full moon. The color 
of the nucleus was at first of a pale blue, changing very suddenly to a reddish 
tinge. The duration of its appearance was about five seconds, and its bril- 
liancy was such that the country appeared as if suddenly illuminated with the 
electric light. I may add that I have not observed a meteor of such superior 
beauty and brilliancy since the summer of 1885. 
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The Signal Service observer at Sebastian, Fla., reports: 

At 12.30 a. m. of the 23d instant, while returning from a repair trip thirty 
miles south of station, a beautiful meteor of more than ordinary brilliancy was 
seen. It appeared to be about one-fourth the size of the moon. Appearing 
in the western horizon, about forty-five degrees from the zenith, it moved in 
a northerly direction first parallel with the earth then describing part of an 
elliptical curve, was dissipated apparently within twenty-five degrees of the 
horizon on a line running north and south, traversing about ninety degrees 
The meteor was sufficiently large to cast a shadow upon the cabin 
of the boat; following it was a train of dazzling light, ape we some 
twenty feet in length, which lasted six or eight seconds. rhe color at first 
was a bright red changing to orange. The smoky cloud which was subsequently 
formed finally disappeared in a perpendicular direction, or at right angles to 
the primitive line of the meteor. The night was cloudless, with a very light 
southerly wind. This meteor was so luminous that it attracted the attention 
of persons whose backs were turned to it. It was by far the most brilliant 
of the numerous meteors observed by me on previous occasions. 

Meteors were also observed as follows: Ist, 3d and 6th, Duke, 
Fla. 8th, Auburn, Ala.; Kalamazoo, Mich.; Utica, N. Y., 
and Clebourne, Tex. 9th, Provincetown, Mass., and State- 
burg, S. C. 10th, Washington, D. C.; Baltimore, Md., and 
McMinnville, Oregon. 12th, Lava, N. Mex. 13th, Beverly 


of space. 


and Clayton, N. J. 15th, Kalamazoo, Mich. 17th, Pittsburg, 

Pa. 19th, Egg Harbor City, N. J.; Stateburg,S.C. 20th, 

Utica, N. Y. 22d, Fort MeDermit, Nev.; Albany, Oregon. 

23d, Cairo, Il. 25th, Cairo, Ill; Elk Falls, Kans. 26th, Cle. 

burne, Tex. 27th, Humphrey, N. Y. 29th, Beloxi, Miss. 
MIRAGE. 

Moorhead, Minn.: a very distinct and well-defined mirage, 
showing villages, streams, railways, lakes, and distant hills, 
was observed in nearly all directions, especially in the south. 
east, during almost the entire day on the Ist. A similar phe- 
nomena was also observed in the southeast at 3 p. m. on the 
27th. Mirage was also observed at Webster, Dak., on the Ist, 
2d, 6th, 10th to 14th, 17th, 25th, 27th, 28th, 30th, and at 
Traverse City, Mich., on the 2d. 

SAND STORMS. 

Fresno, Cal., 2d, 3d, 6th, 11th, 16th, 19th, 24th, 26th, 27th. 
Yuma, Ariz., 3d, 17th. Fort Sully, Dak., 4th. Willcox, 
Ariz., 6th, 7th, 18th, 28th. Whipple Barracks, Ariz., 17th to 
19th. Fort Bowie, Ariz., 18th. 


VERIFICATIONS. 


INDICATIONS FOR 33 HOURS IN ADVANCE. 

The percentages of verifications of the tri-daily indications 
for June, 1888, as determined from comparison of succeed- 
ing telegraphic reports, are given in the table below. 

The predictions for all districts east of the Rocky Mountains 
for June, 1888, were made by Professor Cleveland Abbe, 
and those for the Pacific coast districts were made at San 
Francisco, Cal., by 2d Lieutenant J. E. Maxfield, Signal Corps; 
the verifications for all districts were determined by Junior 
Professor ©. F. Marvin. 

Percentages of indications verified, June, 1888. 


States. States. 

New Hampshire 63. 5 79-13 
72-00 || Lower Michigan 74-07 
74.37 || Bastern Dakota... 68. 20 
ee 76.57 | Southern California*.............. - 86.16 
73-43 | Northern California® 83-27 
GOOPBIA . 73°07 || UPOMON®. SI.97 
77:73 Washington Territory® ........... 82-33 
77-90 By elements : 

S1-27 

ATKANGAS 80. 07 General average. ..........+ 74-92 
76-23 


*In determining the general average percentage for the different elements, the Pacific 
coast states have not been included. 


CAUTIONARY SIGNALS. 

Of the total number of cautionary and storm signals ordered 
during June, 1888, it was practicable to determine the justifica- 
tion or failure of eleven; justified, four, or 36.36 per cent. 
Of the above, ten were ordered for cautionary signals; num-. 
ber justified, four, or 40.00 per cent. One storm signal was 
ordered, and was not justified. Total number of direction | 
signals ordered, eleven; justified, ten, or 90.90 per cent. 
Number of signals ordered for easterly winds, nine; all, or 


100 per cent., of which were justified. Number of signals 
ordered for westerly winds, two; justified, one, or 50.00 per 
cent. Number of storms without signals, fifteen. Number of 
signals ordered late, i. e., after the justifying velocity had 
begun, three, or 27.27 per cent. 


LOCAL VERIFICATIONS. 


The following extracts from the published reports of the state 
weather services for June, 1888, show the percentages of verifi- 
cation of weather and temperature signals for the various states: 


Michigan.—Weather signals are now displayed in one hundred and forty 
towns in the state, and upon the baggage-cars of twenty-six trains of eight of 
the principal railroads of the state. 

The indications and cold-wave warnings are issued by the Chief Signal Officer 
and distributed to the different stations through the central office. The indica- 
tions are issued at 1 a. m., daily, from the Chief Signal Office, Washington, and 
are for the twenty-four hours from 7 a. m. to 7 a. m. 

The percentage of verification of these indications for June is as follows 
(the verification is taken from reports of displaymen furnished this office 
monthly): temperature, 82.2 per cent; weather, 81.5 per cent.; temperature 
and weather, 81.9 per cent. 

Weather signals are displayed on the b cars of the following railroads: 
C.& G.T. R’y; D., G. H., & M. R’y; p. DG. T. R’y; M. C., main line and 
branches; C. & W. M. R’y; G. R. & I. R’y; P. H. & N. W. R’y; and the 
P. O. & P. A. R’y. 

The signals are carried on the first trains leaving terminal points in the 
morning, and the indications of the weather are for twenty-four en from 7 
a. m. of the day of display. 

The signals on the trains are read from front to rear. 

When two weather signals are displayed, as the white square followed by 
blue square, it indicates *‘ fair weather followed by rain or snow.”’ 

The black triangle in front of the blue or white square indicates higher tem- 
perature. If last in the display it indicates lower temperature. If not dis- 
played, stationary temperature is indicated. 

Minnesota.—The verification of weather signals were: 77 per cent. for 
weather, and 86 per cent. for temperature. 

Nebraska.—The percentages of correct weather predictions for the state 


| were: temperature, 93.2; weather, 80.8; mean, 87.0. 


Ohio.—The percentage of verification of weather signals received from the 
Signal Office in Washington, and distributed to forty display stations, was 80 
for weather, and 84 for temperature. No cold wave signals were ordered 
during the month. 

South Carolina.—The percentages of verifications of the weather and tem- 
perature predictions for the state were: weather, 68.0; temperature, 88.2. 

Tennessee.—The percentages of verifications of weather and temperature 
predictions sent daily from the Signal Office at Washington to the various 
stations in the state were for the state: weather, 91.3 per cent.; temperature, 
90.4 per cent. 


> 


STATE WEATHER SERVICES. 


The following extracts are republished from reports for June, 


1888, of the directors of the various state weather services: 
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The “Alabama Weather Service,” P. H. Mell, jr., of the 
Agricultural and Mechanical College, Auburn, director : 


The month has been remarkable for the continued dry weather through the 
first half of the period, and the large amount of rain that fell within the last 
ten days. The farmers generally availed themselves of the dry, sunshiny 
season to clean out the crops and kill the grass, so that the plants were ina 
condition to be greatly benefited by the rains falling at the end of the month. 
The average precipitation was 1.90 inches above the normal. 

The temperature was generally cool and pleasant the first half of the month; 
and at no period was the heat excessive. The average temperature for the 
state was 2°.2 above the normal. 

Summary. 

Atmospheric pressure (in inches).—Monthly mean, 30.03; maximum ob- 
served, 30.49, at Auburn, on the 6th; minimum observed, 29.63, at Chattanooga, 
on the 27th; range for state, 0.86. 

Temperature (in degrees Fahr.).—Monthly mean, 76.6; highest monthly 
mean, 82, at Troy; lowest monthly mean, 71, at New Market; maximum, 98, 
at Gadsden, Opelika, and Pine Apple on the 18th, and at Fort Deposit on the 
17th; minimum, 48, at Gadsden on the 4th; range for state, 50; greatest local 
monthly range, 50, at Gadsden; least local monthly range, 19, at Greenville. 

Precipitation, including melted snow (in inches).—Average for the state, 
6.80; greatest, 13.56, at Mobile; least, 2.05, at Eufaula. 

Wind.—Prevailing direction, southwest. 


The “‘ Arkansas Weather Service,’’ Prof. John C. Branner, 
Little Rock, director: 


Temperature (in degrees Fahr.).—Monthly mean, 73.6; highest monthly 
mean, 83.0, at Dallas; lowest monthly mean, 69.4, at E] Dorado; maximum, 
103, at Lead Hill, on the 16th and 17th; minimum, 48, at Malvern, on the 
4th; monthly range for state, 55; greatest local monthly range, 52, at New- 
port; least local monthly range, 29, at Dayton and Lonoke. 


The ‘‘Colorado Weather Service,’’ Prof. F. H. Loud, Colo- 
rado Springs, director : 

Summary. 

Temperature (in degrees Fahr.).—Monthly mean, 60.5; highest monthly 
mean, 76.2, at Cafion City; lowest monthly mean, 35.1, at Pike’s Peak; max1- 
mum, 102.0, at Pueblo, on 28th; minimum, 18.0, at Pike’s Peak and Wal- 
den, on the 21st; range for state, 84.0; greatest local monthly range, 64.0, 
at Home; least local monthly range, 42.0, at Thou; greatest daily range, 
53.0, at Home, on the 27th and 28th, and at Monte Vista, on the 7th; least 
daily range, 4.7, at Red Cliff, on the 19th. 

Precipitation, including melted snow (in inches).—Average for state, 0.52; 
greatest, 2.16, at Springfield; least, 0.12, at Akron, Cafion City, Monte Vista 
and Pueblo. 

Wind.—Prevailing direction, west and southwest. 


The **Monthly Review of the Illinois Weather Service,” 
Col. Charles F. Mills, Springfield, director: 


The month just passed, while presenting no very abnormal features, was 
considerably different from a normal one. There were no extremes of tem- 
peratare. The mean was slightly above the average of similar months in pre- 
vious years, while the rainfall was very irregular, in some instances excessive, | 
and in others it was far below the average. 

The mean temperature of the month was almost the mean of June through | 
the preceding ten years. The mean of the state was 71°.3, only 0°.4 above | 
the average of the past ten years. In the northern division it was 69°.1, or | 
0°.9 above the average; in the central it was 71°.3, or 0°.3 above, and in the | 
southern it was 73°.5, or 0°.1 below. Thus, the temperature deficiency of the | 
present year has not been increased or diminished in the state during month. 

The following heavy rainfalls (in inches) have been reported: Griggsville, 
9.77; Winchester, 9.19; Collinsville, 8.97; Pana, 8.74; Mattoon, 8.25; Irish- 
town, 7.59; Jordan’s Grove, 7.23; Albion, 7.35; Windsor, 8.09; Golconda, | 
7.00; Centralia, 6.99; Vandalia, 6.99; Richview, 6.54; Kampville, 6.53; 
Greedville, 6.52; while at nine other stations it was over five inches, all in the 
central or southern part of the state. At Riley, however, there was only a| 
fall of 0.81, which was 3.17 below the average of twenty-seven years for that | 
place. At Aurora it was only 0.98, and at several other places in the northern | 
division it was nearly as small. The mean of the northern division was only | 
2.42; the mean of the central division was 5.75, which was 0.69 above the 
average, while the mean in the southern division was 6.32, or 1.60 above the | 
average of ten years. Thus, in the whole state, the mean was 4.83, or .09| 
above the average. 


| 


| 

The “Indiana Weather Service,” Prof. H. A. Huston, of) 
Purdue University, Lafayette, director : 

The temperature during the month of June was slightly above the normal, 
except in the northern portion, where it was near, or below, the normal. The | 
highest temperatures were noted from the 16th to the 20th, with a reading 
from 90° to 100° and above. The lowest temperatures were noted from the 
Ist to the 4th. The changes in the temperature were gradual. Abrupt | 


changes were not noted. 
The rainfall was greatly below the normal. 


No rain of any considerable | 


| amount fell till about the 20th, but from that date until the 29th rain occurred 
|every day. The thunder-storms which passed during these rains were not 
of a violent nature. Distant lightning in the evening was noted frequently. 

The barometric pressure during the month was slightly below the normal. 
Higher readings were noted from the 3d to the 7th, the 11th to the 12th, and 
| the 29th to the 30th; the highest, nearly everywhere, was noted on the 7th. 
Lower pressures occurred from the 20th to the 28th; the lowest on the 27th. 

The meteorological conditions in general, but especially the rains during 
the latter part of the month, were quite beneficial to crops and pasturage, and 
improved their condition very much. 

Summary. 

Temperature (in degrees Fahr.).—Monthly mean, 72.9; highest monthly 
mean, 76.8, at Columbus; lowest monthly mean, 67.5, at La Grange; max3- 
mum, 105.0, at Princeton, on the 18th; the minimum, 37.0, at Fortville, on 
the 3d and 4th; range for state, 50.2; greatest local monthly range, 61.0, at 
Fortville ; least local monthly range, 37.0, at Seymour and Huntingburg. 

Precipitation (in inches).—Average for the state, 3.82; greatest, 8.64, at 
Mount Vernon; least, 1.37, at Franklin. 

Wind.—Prevailing direction, southwest and south. 


The ‘* Kansas Weather Service,” Prof. J. T. Lovewell, 
Topeka, director : 


The mean temperature for the state is below the average for June in the 
northeastern counties; this deficiency continues south through the eastern tier 
of counties to Cherokee, thence westward, but it disappears in Chautauqua. 
An excess of temperature has prevailed throughout the remainder of the 
state, being greatest through the middle counties west of Dickinson. The 
average temperature for the eastern division is 75°.1; for the middle division, 
75°.2, and for the western division, 78°.6. The average maximum tempera- 
ture for the eastern division is 98°.0; for the middle division, 100°.3, and for 
the western division, 102°.1. The highest day temperature occurred in the 
western division, and the lowest night temperature in the eastern division. 

The average rainfall for the state was 3.96 inches; for the eastern division it 
was 5.44; for the middle division, 3.04, and for the western division, 2.04. Of 
the total amount, the western division received 19.4 per cent.; the middle, 28.9, 
and the eastern, 51.7 per cent. An average rainfall in Jewell, Cloud, Ottawa, 
Dickinson, and McPherson, thence west to Scott, thence southwest to Morton; 
while west and north of these counties there was a deficiency, except in Russell 
and the northwestern portion of Ellsworth, where a slight excess occurs. The 
deficiency culminates in Grove, Trego, Graham, and Sheridan, where less than 
an inch fell. A deficiency occurs again in Greenwood, and extends southwest 
through Crowley and southeast half of Sumner. An excess in Harvey and 
Sedgwick, thence west to Haskell and Stevens. An excess in the eastern 
and northeastern counties, which culminates in Shawnee, Douglass, and Jeffer- 
son, where it is upwards of three inches above the normal. The drought that 
prevailed during May in the central and east-central counties has been com- 
pletely wiped out. Of the heavy rains in twenty-four hours, during the month, 
many stations report over 2 inches. On the 12th, Scott reported 3.05 inches. 
On the 19th, at Dodge City, 3.24, at Russell 3, and at Ninnescah 4 inches. 
On the 20th and 21st, at Topeka, 3; on the 21st, at Toronto, 3.19, and at 
Lebo, 3.35; and on the 20th and 2ist, at Independence, 3.05 inches. 


Summary. 


Temperature (in degrees Fahr.).—Monthly mean, 74.6; highest monthly 
mean, 79, at Brookville; lowest monthly mean, 70, at Buffalo Park and 


| Collyer; maximum, 110, at Bunker Hill and Montero, on the 17th and 80th; 


minimum, 36, at Topeka, on the 2d; range for state, 74; greatest local monthly 
range, 66, at Montero; least local monthly range, 38, at Cawker City and 
Wilson; greatest daily range, at Tribune, on the 29th; least daily range, 6, on 
the 8th and 17th, at Pence. 

Precipitation, including melted snow (in inches).—Average for the state, 
3.96; greatest, 9.14, at Topeka; least, .50, at Collyer. 

Wind.—Prevailing direction, south. 


The ‘“‘ Louisiana State Weather Service,” in charge of R. E. 
Kerkam, Sergeant, Signal Corps, at New Orleans: 


There was a deficiency of 1°.3 in the mean temperature for June, 1888, as 
compared with the normal of the state for the past eighteen years. The first 
part of the month was particularly cool, minimum temperatures ranging from 
54° in the northern section of the state to 69° in the southern section being 
reported from the Ist to the 4th. 

The weather was generally cloudy and showery throughout the latter part 
of the month, and although the amount of rainfall for the state was but four- 
tenths of an inch above the average for June, yet the frequency of the showers 
had a demoralizing effect on the planting interests of the state. 

Summary. 

Temperature (in degrees Fahr.).—The average temperature for the state 
was 78.1, being the lowest June mean on record in the past eighteen years. 
The highest mean during that period was in 1885, when an average of 82.6 
was recorded. In the northern section of the state the deficiency wes nearly 
1.0 from the normal in that section, exceeding the deficiency in the southern 
section by 0.5. The difference is due to the cool nights prevaling during the 
early part of the month in the northern section, there being an average dif- 
ference of about 3.0 in the minimum temperatures between the northern and 
southern sections during the first four days of the month. 


| 
Ss. 
| 
4 
e- 
e, 
8, 
at 
« 
| 
e 
y 
if 
r 
Zi 
B 
| | 
| 
| | 
{ 
& 


152 MONTHLY WEATHER REVIEW. JUNE, 1888, 


Precipitation (in inches).—The average for the state for the month was | normal for June. The greatest amount reported was 10.52 inches at Miami, 
5.32, which was 0.39 above the normal for June; the average for the northern | and the least 2.87 at Protem. : 
section was 4.99, and for the southern section 5.64, being respectively nearly; The month is remarkable for unusually heavy rains in nearly all sections. 


one inch above and nearly one half inch below the normal for the section for | 


the month. The heaviest monthly rainfall, 12.69, was reported from the 
Sugar Experiment Station, and the least, 2.26, from Keachi. The greatest 
daily rainfall, 4.44, occurred at New Orleans on the 26th. 


The “Michigan Weather Service,’”’ N. B. Conger, Sergeant, 
Signal Corps, Lansing, director: 


Temperature (in degrees Fahr.).—The mean temperature for June, 67.4, 
is 1.4 above the normal of thirteen years. The temperature was above the 
norma! in all sections during June. The greatest deviation, 2.9, was for the 
northern section, and the least was 1.3 above the normal in the southern 
section. The mean daily temperature was below the normal on thirteen days 
and above on fourteen days. The highest daily mean temperature, 79, oc- 
curred on the 17th, 18th, and 20th, when the temperature was 11 and 12 
respectively above the normal, and lowest, 51, occurred on the 2d, when the 
temperature was 11 below the normal. The highest daily mean temperature 
for the past thirteen years occurred on the 25th, 1876, 29th, 1878, and 17th, 
18th, and 20th, 1888, temperature 79, and the lowest, 47, occurred on the 
4th, 1882 The highest monthly mean temperature, 69.5, oceurred in 1876, 
and the lowest, 63.3, occurred in 1885. The maximum temperature, 102, 
occurred at Omer on the 17th, and the lowest, 27, at Lathrop on the Ist. 

Frosts were reported on the Ist, 2d, 3d, 7th, and 11th, in different portions 
of the state. 

The first twelve days of the month were cold, and on the 13th the tempera- 
ture began to rise, and from the 17th to the 21st the average daily tempera- 
ture was the highest shown by the records of this service. 

Precipitation (in inches).—The average amount of precipitation for June, 
2.73, is 1.15 below the normal of thirteen years. The precipitation was 
below the normal in all sections. The greatest deficiency occurred in the 
counties of Charlevoix, Benzie, Manistee, Emmet, and Lake, where the de- 
ficiency ranged from 3.32 at Charlevoix to 2.26 at Chase. General rains 
occurred on the Ist, 9th, 10th, 13th, 14th, 21st, 23d, 24th, 25th, 27th, and 


28th. The rain of the 13th was the heaviest, thirty stations reporting over | 


one-half inch on that date. The largest monthly rainfall, 5.57, was recorded 
at Houghton, and the smallest, 0.45, at Charlevoix. 

The excess of rainfall since January 1, 1888, in the upper peninsula is 
rapidly decreasing. There was an excess on June Ist at Marquette of 5.14, 
and on June 30th it was reduced to 2.85. 

Wind.—Prevailing direction, southwest. 


The ‘* Minnesota Weather Service,” Prof. W. W. Payne, 
Northfield, director: 


In eastern Minnesota the mean temperature for the month was from four 
to five degrees below the average, while in other portions of the state it was 
nearly normal, the departures being not more than one degree above or below 
that point. 

The precipitation was not equally distributed. The greatest amount fell in 
the northern and northwestern portions, and the least in the southern division 
of the state. There was a great deficiency of rain in the western and southern 
counties of the state during the month. At Saint Paul it was the dryest June, 
with one exception (June, 1879), since 1870; the deficiency equaled 2.8 inches. 
There was more than the average rainfall in the eastern counties, and in the 
northwest it was greatly in excess. At Saint Vincent the normal precipita- 
tion for the month of June is 3.71 inches, while the rainfall for the month 
just ended was 7.37 inches, or an excess of 3.66 inches. 

Wind.—Prevailing direction, southeast. 


The ** Mississippi Weather Service,’ Prof. R. B. Fulton, of 
the University of Mississippi, Oxford, director : 


Temperature (in degrees Fahr.).—Monthly mean, 78; highest monthly 
mean, 81, at Columbus, Macon, and Natchez; lowest monthly mean, 75, at 
Memphis, Corinth, and Hernando; maximum, 102, at Columbus on the 15th; 
minimum, 48, at Meridian on the 4th; range for state, 54; greatest local 
monthly range, 51, at Columbus; least local monthly range, 22, at Biloxi; 
greatest daily range, 40, at Columbus and Okolano on the 4th and 18th; least 
daily range, 2, on the 10th at Lamar. 

Precipitation (in inches).—Average for the state, 4.15; greatest, 13.15, at 
Mobile; least, 0.22, at Hazlehurst. It was nearer the normal in the central 
portion of the state, the greatest departure occurring in the extreme northern 
and southern portions. In the northern counties there was a deficiency, and 
in the southern counties an excess of rainfall. In Wilkerson county there was 
an excess of 2.43 inches, and in La Fayette county a deficiency of 2.82 inches. 


The “ Missouri Weather Service,” Prof. Francis E. Nipher, 
of Washington University, Saint Louis, director: 


The average er eye for June was 72°.8. The highest reported was 
103° at Protem, and the lowest was 3°.7 at Ironton. The average of maxi- 
mum temperatures was 92°.8, and the average of minimum temperatures 


48°.5, making an average monthly range of 44°.3. 


The “ Nebraska Weather Service,’ Prof. Goodwin D. Swe. 
_zey, of Doane College, Crete, director: 


| The month has been one of extremes of temperature, but averaging a little 
| cooler than usual, and, except in the lower Republican and Blue river valleys, 
| a month of rather less than usual rainfall. 

Temperature (in degrees Fahr.).—The normal temperature for June in 
southeastern Nebraska is 70.6. The mean for the past month is 69.4. The 
| highest temperature reported is 102, at Kimball, which is excessive for June. 

The lowest is 37, at Hay Springs, which is unusually low. There have been 
eight days that have reached 85, which is about two days less than usual. 
| Precipitation (in inches).—There has been great inequality of distribution. 
From the middle of the state northeastward there has been but an inch or two 
of rain, reaching a minimum at the northeast. Yankton, Dak., had but 1.03. 
| Along the southern line of the state the rainfall was from 5.00 to 7.00, mostly 


falling in one heavy rain. Joel Hull, of Minden, omy “On the night of 


the 25th and morning of the 26th the rainfall from about ten miles south of 
this station to the Kansas line, extending from the west side of Phelps County 
in a southeasterly direction, was excessively heavy, estimated in the counties 
of Franklin and Webster at 3.00 to 5.00, with high wind and hail, destroying 
nearly all road and railroad bridges on the smaller streams.”’ 


The ‘*‘ Nevada Weather Service,’ Prof. Charles W. Friend, 
Carson City, director : 


Both pressure and temperature for June were below the normal. The 
highest temperature reported, 100°, occurred at Golconda, on the 30th, and 
the lowest, 25°, at Elko, on the 12th. The highest temperature, except at 
Golconda, as noted above, occurred generally throughout the state from the 
23d to 27th; and the lowest in the western part of the state from the 1st to the 
7th, in the eastern and central parts from the 12th to 21st. 

The weather for June was generally fair to cloudy, cool and windy, with a 
great deficiency of precipitation. Light showers of rainfall occurred from the 
Ist to the 7th, and from the 17th to 19th; but the rainfall was generally so 

light as to be of little benefit. The deficiency of precipitation at Carson City 

| since January Ist, 1888, is 3.83 inches, and since September Ist, 1887, 5.41 
inches. In some sections of the state the deficiency is not so great, but every- 
where the season has been very unfavorable to both agricultural and grazing 
interests, 


The “New England Meteorological Society,” Prof. Wm. H. 
Niles, of the Institute of Technology, Boston, Massachusetts, 
president: 


Special features.—(1) Thunder-storms.—These were most severe and wide- 
spread on the 6—7th, 15th, 23d, 24th and 30th, and in all cases were experi- 
enced in a region south of the centre of a barometric depression. The storm 
of the 6—7th entered the northwestern corner of Vermont about 3 p. m. of the 
6th, moved southeasterly, covering all of New England, except the southern 

portion, and reached the eastern boundary of Maine about midnight. It was 
| especially violent in southwestern Maine. The storm of the 15th moved in an 
easterly direction, covering the whole of the district, and was very violent at 
about 9 p. m. in eastern Massachusetts. The progress of the storm of the 
23d cannot be traced with the data at hand, but there were several develop- 
ments of it, principally in Maine, New Hampshire, Vermont, and Massa- 
chusetts. The storm of the 24th, while reported from all of the states except 
Maine and Rhode Island, was very violent in central Massachusetts, where 
| the rainfall was excessive, reaching over four inches in the vicinity of North- 
}ampton. The storm of the 30th was also in several developments, but pre- 
vailed in Massachusetts and Rhode Island. 

| (2) Temperature.—The average temperature of the month was in general 
|a little above the normal. On the 23d the mercury reached a height rarely 
| attained in New England, several stations reporting a maximum temperature 
| of 100° Fahrenheit. 

| (3) Precipitation.—The rains were irregularly distributed both as to dates 
and to quantity, as is to be expected when the rainfall attending the passage 
| of well-developed cyclones is given by showers instead of by general rains. 
| In nearly all cases the rains are to be denominated as local, though it will be 
| noticed that they were usually general over a large region of contiguous terri- 
tory. The rains were nearly general over New England on the 14th, 15th, 
jand 26th. With few exceptions the total rainfall of the month was small, and 
'the average for thirty-one stations, where records for previous years are 
accessible for comparison, shows a deficiency of 1.15 inches, or nearly forty 
per cent. The deficiency was greatest in the southern part of New England, 
where vegetation begins to show the effects of a drought. 

Wind.—Prevailing direction, southwest. 


The ‘“‘ New Jersey Weather Service,” Prof. George H. Cook, 
of the Agricultural College, New Brunswick, director : 


The mean temperature of the state, as compared with normals determined 
from past records, of twenty-nine stations, was found to be 1°.1 above the 


The average precipitation was 6.22 inches, which was 1.25 inches above the 


mean. The maximum, 104°, is probably the highest temperature recorded 
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within the state during the month of June. Temperatures ranging from 4° | 
to 104° were recorded between the 21st and 25th at all stations. 

The average rainfall for the month, for the state, 2.59 inches, is 1.02 below 
the average, as determined from past records of twenty-nine stations. Seven 
stations report an excess, and twenty-two a deficiency. Two stations, Trenton 
and Tom’s River, report a total exceeding five inches, and five stations re- | 
yort a total of less than two inches. 
' Temperature (in degrees Fahr.).—Monthly mean, 70.8; highest monthly 
mean, 75.0, at Bridgeton and Trenton; lowest monthly mean, 66.6, at Atlan- 
tic City; maximum, 104.0, at Tenafly, on 23d; minimum, 38.0, at Bordentown, 
on the 5th; range for state, 66.0; greatest local monthly range, 64.0, at Tena- | 
fly: least local monthly range, 40.5, at Atlantic City; greatest daily range, 
45.0, at Bordentown, on the 5th; least daily range, 1.0, at Paterson, on the 28th. | 

Precipitation, including melted snow (in inches).—Average for the state, | 
2.59; greatest, 5.69, at Trenton; least, 1.67, at Bridgeton. 

Wind.—Prevailing direction, southwest. | 

| 

The “North Carolina Weather Service,” Dr. Herbert B. Battle, | 
of Raleigh, director: 


Temperature (in degrees Fahr.).—Mean, 75.3; highest monthly mean, 78.6, | 
occurred at Salisbury; lowest monthly mean, 73.1, at Hatteras; maximum, 
102, on the 22d, at Cheraw, 8. C.; minimum, 49.7, on the 4th, at Knoxville, 
Tenn.; range for state, 52.3; average monthly range, 38.8; highest monthly 
range, 50.0, occurred at Chapel Hill; lowest monthly range, 24.0, at Hatteras. | 

Precipitation (in inches).—Average, 3.21; greatest monthly, 5.79, at Nor- | 
folk, Va.; least monthly, 0.93, at Salisbury. Average number of rainy days, 8.2. 

Wind.—Prevailing direction, southwest. 


The **Ohio Meteorological Bureau,” Prof. B. F. Thomas, of 
the Ohio State University, Columbus, president; Charles E. 
Kilbourne, Secretary : 


Temperature (in degrees Fahr.).—Mean of the northern section is 68.4; 
middle, 71.0; southern, 71.9. These means are 0.4, 1.9, and 0.9 above the 
means of the sections respectively. The mean for the state, 70.4, is 1.1 above 
the normal. The maximum, 102, occurred at Pomeroy, on the 18th and 20th; 
minimum, 34.0, at Paulding, on the 3d, and at Youngstown, on the 4th. Only 
once before, since the opening of the bureau in 1882, has a temperature of 
over 100 been reported during the month of June. Wauseon reported hoar 
frost on the Ist, 3d, and 4th; Sidney, Clarksville, Bangorville, Newcomers- 
town, and New Alexandria, light frost on the 12th; North Lewisburg, Ist, | 
\d, and 4th; Quaker City, 3d, 4th, 5th, and 12th; Youngstown, 4th and 12th; | 
Toledo, 1st and 3d; Pomeroy, 3d and 4th, and Westerville, 3d. 

Precipitation (in inches).—General rains occurred in all sections on the | 
oth, 10th, 22d, 23d, 24th, 25th, 27th, and 28th; local rains in the northern | 
section, Ist, 2d, 11th, 20th, 21st, and 29th; middle, 14th and 21st; southern, | 
2d, 6th, 11th, 15th, and 16th. Thunder-storms were reported from all sections 
on the 9th, 10th, 14th, 22d, and 23d. The mean rainfall in the northern sec- | 
tion, 3.88, is 0.24 above the average; middle, 3.15, 0.49 below; southern, 3.16, | 
0.71 below for the past six years. The mean for the state, 3.41, is 0.31 below 
the average, making the deficiency for the year to July Ist, 2.66. 


“Oregon Weather Service,” report prepared by B. 8. Pague, 
Sergeant, Signal Corps, Roseburg, Oregon: 


The marked characteristic of the month was the excessive rainfall in all 
parts of the state. 

Temperature (in degrees Fahr.).—The mean temperature of the state for 
June was 59.3, which is 1 below the normal. The mean of June is only 1.3 
above the mean for May. Along the coast the temperature was above the 
normal. In the Willamette and Umpqua valleys there were but very slight 
departures from the normal. In southern and eastern Oregon it was below 
the normal, the greatest deficiency, 6, being at Ashland. The Dalles reports 
the highest mean temperature, 67, and Fort Klamath the lowest, 52. In the 
interior valleys, Portland has the highest mean, 62, and Eola the lowest, 59; 
these temperatures are the same as those of May. Cresswell and Boisé City 
report 90, their maximum being the highest in the state, and Fort Klamath 
reports the lowest minimum, 30. The maximum was between 80 and 90 in 
all sections of the state, except along the coast, where it ranged from 68 to 75. 
Ashland reports the lowest, 40, in the interior valleys, and the highest occurred 
on the 8th, 9th, 11th, and 22d; the lowest 20th and 30th. It is a noteworthy 
fact that the mean temperature of May and June, 1888, varied but little from 
each other. The maximum for June were lower than those of May, while the | 
minimum were higher, this was undoubtedly due to the excessive moisture | 
prevailing in June, and not in May. 

Precipitation (in inches).—The precipitation was most decidedly above the 
normal, except at Lakeview, where owing to 6.53 of rain falling in June, 1884, 
the normal June rainfall is increased at that point. March, April, and May 
were dry months, not enough of rain for the need of crops; but June was 
in reality a rainy month. Astoria reports 7.23, the greatest amount in the | 
state, and Lakeview 1.53, the least. The greatest departure from the normal | 
was at Roseburg, where the excess amounted to nearly 5; the least, at La 
Grande, where it amounted to not quite 1.0. Notwithstanding the excessive 
June rainfall, the seasonal precipitation, from July Ist, 1887, to June 30, 1888, 
inclusive, is below the normal, ranging from 2 per cent. below at Ashland to 


45 per cent. below at Lakeview, except at Walla Walla, where it is 2 per cent. 
above the seasonal normal. 

Wind.—The prevailing winds for June are from the northwest, but this year 
the prevailing winds were from the southwest. 


The “ Pennsylvania State Weather Service,” report prepared 
under the direction of the Franklin Institute, Philadelphia, by 
Sergeant T. F. Townsend, Signal Corps: 


Temperature (in degrees Fahr).—The mean for June, 1888, as deduced 
from the observations of more than fifty stations, gives 68.6, which is probably 
1.0 above the average. The departures from the June normals (fifteen years) 
at the Signal Service stations show the following: Erie, 0.0; Pittsburg, +1.0; 
Philadelphia, +1.5. The mean of the daily maximums at fifty stations, 80.7, 
and the mean of the daily minimums, 56.1, give an average, oy mean, of 68.4, 
which very nearly corresponds with that determined from the tri-daily read- 
ings. The highest temperatures prevailed on the 21st, but they were not un- 
usual for the season. The highest June temperatures for the past fifteen years 
give an average at Erie, Pittsburg, and Philadelphia of 87.7, 94.0, and 92.5, 
respectively, against 87.5, 95.2, and 97.2 during June, 1888. Lock Haven 
reports 100; Chambersburg, 99.5; Reading, Catawissa, Carlisle, and Montrose, 
99.0. The lowest temperatures noted were Coudersport, 30.0; Somerset, 


| 31.0; Columbus, Dyberry, and Honesdale, 32.0. Most of the low tempera- 


tures occurred on the 4th, with frosts at many places. At the close of June 

the season was less than one week late. 
Precipitation (in inches).—There was a rainfall deficiency of about 1.00. 

The total average throughout the state was 3.04; but, owing to its unequal dis- 


| tribution, several sections had a large deficiency, and a few an excess, caused 


by heavy local storms. In many parts rain was needed during the first three 
weeks of the month, but copious showers fell in all districts during the last 
week, which favorably affected all growing crops. The extremes of rainfall 


| reported were: Coudersport, 6,90; Emporium, 6.57; Girardville, 6.50; Potts- 
| town, 1.55; Bernice, 1.15; Phillipsburg, 1.11; Philadelphia, 1.08. 


Wind.—Prevailing direction at 7 a. m., northwest; 2and 9 p. m., southwest. 


The **South Carolina Weather Service,” Hon. A. P. Butler, 
Com’r of Agriculture for South Carolina, Columbia, director : 


The mean temperature of the month was 78°.1, two-tenths of a degree higher 
than for June, 1887, when 77°.9 was recorded. Inagreat number of instances 
the maximum temperatures occurred on the 22d and the minimum temperature 
on the 5th of the month. 

The monthly rainfall was 2.73 inches against 3.53 for June, 1887. Copious 
rains have fallen in some sections of the state, while in others the deficiency 
has been great. The greatestamount of precipitation occurred at Hardeeville, 
when a fall of 6.48 inches occurred, of which 3.42 inches fell in one hour and 
fifteen minutes on the last day of the month. The number of days on which 
rain fell was 6.8 against 8.1 for June, 1887. 

As a whole the month has been favorable for the growing crops. In the 
early portion of the month the nights were rather cool for cotton, but this was 
counteracted by the higher temperature of the latter part of the month. 

Summary. 

Temperature (in degrees Fahr.).—Monthly mean, 78.1; highest, 82.0, at 
Timmonsville; lowest, 74.5, at Cedar Springs; maximum, 102, at Cheraw, on 
the 22d; minimum, 51.0, at Branchville and Hardeeville, on the 6th; range 
for the state, 51.0; greatest local monthly range, 45 at Kingstree; least, 
14.7, at Charleston; greatest daily range, 35.0, at Brewer's Mine, Cedar 
Springs, and Kingstree, on 7th, 6th, and 7th, respectively; least, 6.1, at 
olan, on 28th. 

Precipitation (in inches).—Average for the state, 2.75; greatest, 6.43, at 
Hardeeville; least, 0.71, at Branchville. 

Wind.—Prevailing direction, southwest. 


The following is an extract from the report of the ‘‘ Meteoro- 
logical Department of the State (Tennessee) Board of Health,” 
prepared under direction of J. D. Plunket, M. D., President 
of the State Board of Health, by H. C. Bate, Signal Corps, 
Assistant, Nashville: 


The month of June was characterized by frequent local rains, especially 
during the second and third decades, and the amount of electrical disturb- 
ance, also by a cool wave about the 3d and 4th, resulting in a light frost in the 
western portion of the middle division, and by an abnormally high tempera- 
ture about the 18th and 19th. The percentage of cloudiness was rather below 
the normal. Altogether it was a very favorable month for the farmer. 

Temperature (in degrees Fahr.)—The mean temperature was 73.4, about 
the June normal during the past six years. The highest local mean was 78.1, 
recorded at Maryville, and the lowest 67.6, recorded at Fostoria. The maxi- 
mum temperature was 100, recorded on the 18th, and was up to the June 
maximum of last year, the highest during the five years preceding. The 
minimum temperature was 36, recorded on the 3d and 4th at Hohenwald, 
and was the lowest June minimum during the past six years, the next being 
45, last year. The maximum temperature was recorded at the various sta- 
tions on the 7th, 16th to 21st, and the minimum on the 3d, 4th, and 5th! 
The daily ranges of temperature were about the normal. 

Precipitation (in inches).—The mean precipitation was 4.23 inches, a little 
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less than the June mean for the past six years. Of this amount the eastern 
and western divisions received an average of nearly three and three-fourths 


inches, and the middle division nearly five inches. Except those of the 27th | 
and 2&th, the rains were comparatively light but well distributed, and from | 
the 10th to the 28th, inclusive, they were frequent. The heaviest rains fell on | 
the 10th, 27th, and 28th. The greatest monthly rainfall was 8.00, recorded | 
at Nunnelly, and the least, 2.10. at Newport. The greatest amount reported | 


falling in twenty-four consecutive hours was 4.30 on the 26th and 27th, at 
Fostoria. Other heavy local daily falls were reported, notably, 2.11 at Chatta- 
nooga, 2.22 at Beech grove, 2.10 at Fayetteville, 1.83 at Riddleton, and more 
than two inches at Nunnelly, all on the 27th; and 2.19 at Florence Station, 
1.72 at Knoxville, 1.60 at Andersonville, and 1.37 at Maryville, all on the 
28th. At Maryville on the 28th half an inch fell in the space of ten minutes; 
at Parksville, on the 15th, 1.0 fell in thirty minutes; and at Nunnelly, on the 
27th, 2.0 fell ig thirty minutes. Rain fell in various portions of the state on 
twenty-four days, the 3d, 4th, 5th, 6th, 12th, and 30th being reported without 
measurable precipitation. Hail fell at two stations during the month. Dews 


were reported at various stations on twenty-four days. Frost was reported at | 


one station, Hohenwald, on the 3d and 4th, but was scarcely perceptible. 


The ‘‘ Monthly Weather Review of the Texas State Weather 


Service,” 8S. O. Young, M. D., director: 


Temperature (in degrees Fahr.).—The average temperature for the state, 
80.4; mean of the maximum temperature for the state, 89; mean of minimum 
temperature, 72. Atonly seven places in the state was the maximum tem- 
perature 100, and above, and this high temperature occurred on the last three 
days of month. El Paso and Sour Lake reports 104; Tyler, 108; and Bren- 
ham, Fort Elliott, Longview, and Weatherford, 100. 

Precipitation (in inches).—The average rainfall for Texas for the month, 
6.10; the greatest amount of monthly precipitation, 15.10, occurred at Sour 
Lake; the greatest amount of rainfall in the state during twenty-four hours 
occurred at Sour Lake on the 18th. 


Meteorological record of voluntary observers and Army post surgeons, June, 
888, 


The maximum and minimum temperatures at stations marked thus (*) are trom read- | 


ings of other than standard instruments. 


Temperature. Temperature. 
(Fahrenheit.) £ (Fahrenheit.) = 
Alabama. Tus. British Columbia. ° Ins. 
AUDUID 93 s8 76.0 5.30 | New Westminster.) 79 48 61.6 | 5-46 
Bermuda .......+6. gi 61 74-0 | 5-53 California. 
Carrollton 76-0 3-95 | Alcatraz Island ....) 68 52 60-2 | 0.17 
Edwardaville...... o4 59 70-3 4-40 | Angel Island.......) 82 64-4 | OTR 
o4 57 | 75-4 | 2-05 | 9B 0-00 
Fort Deposit ...... 38 55 79-5 %33 | Benicia Barracks ..| 90 56 67-0 | 0.38 
Gadaden 98 45 73-0 4-70 | Bidwell, Fort...... 87 36-583 | 1-49 
Greensborough .... 96 64 75-0 4-14 | Gaston, Fort..... 87 37 | 4-20 
Greenville ......+6. 97 | 70 | Georgetown...... | 63-3 | 1-56 
Livingston......... 93 52 | 77-0 6.05 | Hydesville ....... 76 QB 3-92 
“ 9 4-94 Lewis Creek*...... 104 62 52.0 0-00 
Mt. Vernon B’ks... o6 57 79-3 7-86 | Mason, Fort ....... 78 57 62.0 | 0.06 
Mount Willing.... 96 54 | 77-0 8-95 | Nicolaus .... ...... 92 56 68-9 
New Market *...... so | 71-3 | 7-54 | Oakland ..... 8o 53 63-1 | 
Opelika 98 77-7 §28 | Oroville...... 93 72-3 | 1-16 
Pine Apple ........ SO | 73-8 |. cece Presidio of San F .. 74 47 60-8 | 0.80 
95 52 75-2 3-30 Sacramento...... 44 66-8 0-39 
Talladega ..... 92 49 St-0 7-92 | Salimas ...... 75 62.1 0.06 
TROY 93 68 | 82.0 Santa Barbara...... 82 so 664-4) T. 
Tuscaloosa .......- 90 49 3-8: | Santa Maria........ SS 65-7 T. 
Tuscumbia 92 55 74-5 6-09 107 43 0-24 
Union Springs ..... g2 62 | 77-0 | §-87 Colorado. 
Valley Head. ...... 92 | | 0-75 
Arizona. Georgetown........ 82 36 57-7 0-96 
Holbrook gs 4D o-o5 | Lewis, Fort........ 83 31 59-7 0-02 
Huachuca, Fort.... 1-00 Connecticut. 
McDowell, Fort.... 110 54 80-0 | | 97 1-40 
Mojave, Fort....... 109 49 B4-4 99 5! 71-5 1.06 
0.14 | Mansfield .......... o4 41 65-3 2-10 
TUCSON 0-55 | Middletown ....... 100 42 | 67-7 | 1-8€ 
Winslow o-or | New Hartford...... 9 43 | 65-6 | 1.65 
Arkansas. Shelton go 40 | 67-2 3-52 
Alexander ......+++ g! 60 | 76-0 7-10 | Southington ....... 97 53 | 69-0 | 1-53 
CONWAY Ss $5 72-3 5-39 | Thompson......... 92 
100 70 83-0 8-10 | Voluntown ........ 102 OOS 
g! 62 | 77-8 | 950 | Waterbury......... 6 38 67-4 | 
Devall’s Bluff...... 95 49 | 75-3 5-17 Dakota 
El Dorado ......+.- g! 48 69-4 | 7-09 | A. Lincoln, Fort...) 98 340 64-8 5.06 
Eureka Springs.... 93 §2 | 73-3 8-78 | Davenport ......... 97 31 2.04 
Forrest City ....... o4 60 76-6 | 3-22 | Garden City.. 32 64-8 1-10 
95 50 | 77-7 | 5-70 | Farmington .......) go 42 67-8 | 3-30 
Hot Spring .... SS | 93 41 61-0 | 1-97 
Lead Hill 103 | 77-1 | 2-87 | Meade, Fort........ go 35 69-3 550 
LONOKE gl 62 76-0 Pembina, Fort ..... 95 3.41 
Malvern 95 rt.) 77-9 7-25 | Randall, Fort ...... 99 2-64 
Monticello 34 73-4 4-12 Richardton ........ 97 42 63-3 8-23 
N@WPort 102 | 77-3 7-70 | Sisseton, Fort ..... 95 39 | «1-56 
g! | 74-0 | 4-78 | Sully, Fort........ 100 39 | 65.3 3-61 
86 55 | 71-1 |10-36 | Totten, Fort.......|..... 30 62-6 7.57 
Pine Bluff.......... 97 | 78-9 | 5-76 | Webater...... 32 | 66.8 1-99 
97 6 77-53 4-75 | Woonsocket....... 9 35 68-4 1-99 
cov g! 5s 76.8 | 3-96 | Yates, Fort ........ 34 66.4 | 7-92 
Russellville ....... 95 53 77-3 | District of Columbia. 
Stuttgart 60 Distribut’g res’v'r * go 55 75-9 3-61 
Texarkana 78.6 0.09 Receivingres’v’r*.. 98 | 759 37 
Washington ...... 93 62 | 77-5 | 5-61 | Washington aque. * 98 


Temperature. 
(Fahrenheit.) 


Stations. 


Florida. 
Altamonte Springs. 94 
AlVB® 93 
Archer 104 
Duke 93 
Fort Meade*........ 94 


| Homeland *........' 96 
Manatee . 94 
Merritt’s Island ... 94 
St. Francis Bar’cks. 94 
Tallahassee........) 92 

Georgia. 
96 
Forsyth ® 95 
| Marietta...... GO 
Milledgeville *..... 93 
| Idaho. 
Boisé Barracks .... 88 
Lewiston ........ O4 

| Sherman, Fort.....| 82 

linows. 


Beason... 
Benton ..... 
| Brush Hill.. oe 
Cedarville ......++. 
| Centralia ...... 
Charleston *....... 
| Collinsville ........ 
| Gibwon 
Greenville 
Griggsville ........ 
| Hennepin 


Hennepin 
| Jacksonville ...... 
| Jordan’s Grove .... 
Kampville .......+| 92 


SLE BL BA 


Lazark ...... 
Mahomet 
Martinsville .. 
Mascoutah ... 


94 
ence 94 
Pontiac ....... GO 
Richview ........ ++ 39 
88 
89 
Sandwich*......... 93 
South Evanston.... 94 
SUMMNET 102 


Sycamore .......+++, 89 
Vandalia .... 93 


White Hall........| 88 
Winchester ....... 
Winnebago ........' 97 
Inc 
Angola 102 
Blue Lick ..... ...+| 95 
Brookville......... 
Butlerville*....... tor 


Columbus ........+. 
Connersville ........ 95 
Crawfordsville..... 92 

Degonia Springs... 92 
Farmland ......... 
Forthville ......... 9 
cack 95 
Huntingburg....... 

Jeffersonville .....| 97 
97 
Lagrange ....... 

Logansport ........, 96 
96 
Marion.......+ 99 
Mount Vernon..... o4 
100 


Richmond ......... 98 
Rockville 99 


Precip’n. 


| Min. 


3: co Mean. 


BF e 


st: 


WON OS 


ISSA 


EGS 


“Gee boss 


w 


BY SLAY VY 


CHS 
BESS 


NUe“ON 


RBS 


ONS 


ONG@N NOW NU 


Daw eu 


wn 


Stations. 


Indiana—Cont’d. 
Sunman ® ........+- 
Seymour..........- 
Worthington ...... 

Indian Territory. 
Gibson, Fort....... 
— 
Supply, Fort....... 


Ames .... 
Auburn . 
Cedar Rapids ...... 
Cromwell ..... 
Des Moines ........ 
Denmark 

Fayette ..... 
Fort Madison ...... 
Glenwood a........ 
Glenwoodb ........ 
Humboldt ......... 
Independence *.... 
Maquoketa*....... 
Monticello *....... 
Mount Pleasant.... 
Mount Vernon*.... 


Oekaloosaa........ 
Smithland ......... 


Washington .......!. 
ke 


ansas. 
Belleville ..... 
Buffalo Park .. .... 
Brookville......... 
Bunkr Hill .. 


Cawker City ....... 
Collyer ...... 


Cunningham ...... 
Dorrance. 
Elk 
Elleworth 
Englewood ........ 
Grainfield ......... 
cece 
Hays City.......0.. 
coccccce 
Independence...... 
Kanopolis .. 

Lawrence 
Lebo ....... 


MecAllaster ........ 
Monument......... 
Montero 


Pence..... 

iley, Fort .....00- 


Rome..... © 


Topeka 96 72-0 
74-0 
102... oes 
Wakefield *........ 100 55 76-0 
Wakeeney ......... 100 48 eee 
WEE 104 GO 
Wellington ........ 97 48 75-4 
Winona ............ 100 $2 
Wilsonb....... 9S 
Yates Centre....... g2 42 | 73-9 
Kentucky. 


Meteorological record of voluntary observers, &c.—Continued. 


Temperature. 
(Fahrenheit.) 
° ° 
9 SM | 73-7 
94 42 72-8 
ge $3 | 74-7 
9 43 (74-2 
93 $2 | 709 
99 §° | 77+3 
| 75-6 
9 SS | 741 
o4 38 | 69-7 
86 38 68.4 
GD 
9 | 65-7 
4% | | 
go 449): 70-8 
89 46 | 67-8 
55 62 74-7 
9 | 79-2 
98 40 | 68.6 
| 719 
93 68.2 
93 
102 38 | 73-1 
100 47 | 73-2 
86 46 
43 
84 SI | 685 
80 44 66.2 
8 70-8 
90 | | 79-0 
92 | 37 | 


. nN 
wo 


100 | 50 | 70.0 
106 
110 
ge | 75-0 
| 74-0 
100 52 | 70-0 
8 St | 751 
105 64 

98 
O4 45 
100 
«+, 78-2 
100 


93 

100 50 

102 50 

106 54 

103 58 | 76-0 

102 43 Oo 

100 SB 

97 45 | 75-2 

97 62 | 75-0 
5° | 74-3 
72 
52 | 731 
399 | 73-9 
41 | 74-0 

99 so | 74-8 

100 47 75-0 

104 

110 44 | 77-0 

| 70-0 

101 50 | 74-0 

105 52. 

8 43 

9 


8 
AI 


Bowling Green. ......... 


Precip'n. 


3 


ve 


Pree: 


$8: 


S88 


owe 


4 


| 
| 
4 
; 
| 
Ins. 
3-25 
2-55 
2-75 
1.69 
3-25 
3-74 | 
0. 28 | 
0.84 
1-74 
3-05 
2.60 
341 
2-29 
4-90 
3% 
4-96 
1.20 
52 2.21 
42 
2-43 
46 
55 81 
49 45 
49 14 
83 
27 
7 10 09 
% 
3s 12 
46 18 
| 
4 28 
3 73 
: 39 37 61.6 55 
32 41 | 73-2 30 
45 48 66.1 SI 
43 St | 67-9 | 
52 
30 
49 
44 
Mattoon 97 44 
McLeansborough .. 8 45 
Mount Morris .....| 94 50 
New Athens....... 95 56 | 
Oneida 92 48 6. 00 
Oquawka ...... 93 52 
G2 46 | & 4.99 
40 | 65-2 I. 36 
44 | 70 3°91 
41 | 725 8.10 
46 74-4 2-50 
40 | 0-70 
38 
42 1-9 
39 | 66.7 
40 68.9 53 
SI | 72-5 5 
23 
Leot ee 
Manhattan a...... 
St | 70-2 | 3-42 
46 | 73-1 | 2.32 
52 | 75-7 | 1-79 
| 76-5 1-88 
| 48 73-2 3-67 
49 
49 
47 73-4 
49 97-0 
37 Pd 75 
$2 
53 
46 
40 
40 
46 
48 
52 
45 
44 99 42 4-62 
| 
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Meteorological record of voluntary obeervers, &c.—Continued. Meteorological record of voluntary observers, &c.—Continued. 
Temperature. | Temperature. 
= (Fahrenheit. ) & (Fehre nheit. ) (Fahrenheit. ) 
Stations. > Stations. —— = Stations. — : = Stations. 
Big Repida.. 69-3 94 55 | 74-6 Tom's River 93 45 | 69-5 | §-10 
B 68-4 3-55 | Saint Charles b ....) 92 43 | 73-6 | 6-96 | Vineland..........., 92 43 | 76-4 I-19 
~ 25 = 67.5 4.11 Sedalia....... 96 40 76.2 | 4-69 New Mezico. 
Content Mi 64 | Westport 93 5° 698 | Ge allinas § Spring. 96 $3 | 74-1 | 2-24 
CalhOUN OS 77-9 3-17 Sr | 33 | Keogh, Fort .......|100 33 499 Selden, Fort . 56 | 83.2 
Coushatta 99 63 4°23 94 2 | 69.7 | 4.24 | Shaw, Fort.........| 83 33. | 9-8 Wingate, Fort .....| 87 0.04 
Farmersville ...... 93 59 | 77-9 5-06 water .... 95 Virginia City ......| 90 > | 57.0 | 3-30 ‘New York. 
96 60 | 80-0 2-26 68.1 | 3.29 | Crete..... | 4-17 | Boyd’s Corners ....| 95 56 | 71-6 | 2.19 
Evart ....... 1 Culbertson.........|100 52 | 76-7/| 1.85 Brooklyna......... 97 51 | 73-3 1-90 
a Fletcher ....... | 69.0 | 2.21 | De Soto*..........| 94 43 | 70-2 3-38 | go 409 | 67-5 2-33 
G 66.3 | 2.41 | Fairbury ..........| 96 6.91 Columbus, Fort..... 94 51 71-0 | 1.81 
a 69.1 2.72 | Falls UIST 100 SI 72-4 4-22 Cooperstown....... SS 45 604-0 4-32 
| H 38 | 71-8 | 2.47/| Grand Island. ..... 94 52 | 75-3 | 2-60 Friendship .. 64-2 | 3.15 
Morgan City ....... 92 65 | 79-2 40 69.4 3-54 Hay Springs........| 99 37. | 67-0 | 3-26 | Geneva...... 64-6 | 3.93 
| 39 Hillman cote 29 | 66.9 | 2-29| Kimball ........ 39 65-0 | 3.57 
5.27 Houghton..... 7 | Marquette 94 46 | 77-0 2-41 NACH. 49 | 67-7 2.34 
RustOMn 97 62 72-8 4-70 rr | lore @ 70.8 | || Miagara, Fort......| ot | 
Saint Joseph.......) 63 79-6 5-32 6 1-05 | Palmer coe] 74°2 | 2-00 || Palermo ®.......00¢ gl 30 | 64-9 2.26 
Map! Sargent 69. 3-08 || Penn Var 3. 16 
Maine. Maple Hill.........) 94 30 «559-6 | 1.61 Nt 9-9 | 3-02 
oeardiner ... ++ 97 44 63-3 2-59 a 7o-8 | 1.54 | West Point || White Plains ....... 88 54 | 70-3 2-32 
Kent’s Hill........ 92 42 | 64.3 2.22 154 Worth Carolina. 
Barron Creek Sp’gs. ror 60 | 76-0 ...-- Saint 97 69-5 54 Ely as os 
Cumberland ....... 94 44 | 70-2 3-76 Sand Be ach 89 32 3 
Great Falls *... 55 | 754 3-46 State Ca 85 | 37 0.06 | New 9B | 315 
McDonogh 92 S4 | 71-3 2-03 | | | 72:0 | | Salisbury ..........| 95 | 62 | 786 | 0.93 
Summit Hill. ranch . ..... 96 | 0.00 | Tarborough........| 97 52 | 75-8 | 5-17 
Woodstock ........ 96 44 71-5 «1-68 -— go 4 | 71.6 Weldon®...........| 9 50 | 754) 5-38 
An 94 38 | 69-1 5-40 Alexandria = 88 40 | 64.6 ..... | MeDermit, Fort.... 86 34 61-7 | O75 97 $2 1630 
66-2 | 3-14 | Stillwater.......++-| 97 40 0-00 
Cambridge b .......| 94 47 | 67-4 Medford 89 34 | 228 
Chestnut Hill...... 96 43 | 66.3 2-58 Minneapolis .......\ 92 49 67-4 2. §0 
Cottit 98 | | 7 8.30 Wellington ........ 83 | 29 0-26 | Clarksville ........| 94 43 | 70-2 | 5-14 
96 37 65-5 5: — “ ‘ampshire. Cleveland ..........| 9I 42 | 68.1 | 524 
Deerfield 97 52 . | 2080 | College Hill*.......| 86 52 | 75-7 | 3-00 
Dudley 93 42 | 6.9 2-31 Rolling Green ..... 90 48 68,2 | 1-87 | Antri Collinwood ........| 87 4o | 60.6 | 4.83 
93 Spring | Berlin Falls .......| 94 | 27 | 60-6 92 | 39 | | 3-95 
i 62.8 | 1.51 | Garrettsville......| 93 32 | 64- 3-50 
GrOtON @ OF 43 | 66.8 2.83 94 42 | 66.0 | 2.57| Greenville .........| 92 42 | 77 3-79 
Biloxi. 79-0 6.11 | Hanover 92 38 | 64-7 | 4-65 | Hanging Rock .....| 98 69-4 | 2.88 
102 | | 81-0. 4-08 | North Conway .....| 97 35 | 64-3 2-90 fferson QI 39 
Lynn..... 92 40 | 65-2 2.09 Greenville .........| 91 | 99 3 | 67-5 | 2-54 
Nahant ..... 42 | 63.1 2-68 Logtown...........) 88 "1.65 How Alexandria ...| 97 | 70-2 | 1.97 
New Bedford b..... 94 43 | 65-8 1-00 Meridian..........., 98 48 | 71-1 | 3-08 | New Comerstown..| 96 38 | 70.1 | 2.57 
30 79-0 1.40 Billingsport L. H.. 94 56 | 73-8 ..... | North Lewisburg..| 98 42 2.45 
6. 4-82 | Bordentown .......| 97 38 | 67-2 3-01 ! . 
Plymouth .......... 8 50 | 67-5 0.67 Palo Alto 94 | 76-9 1 | || University. 38 
Princeton .... .| 89 4t | 63-9 3+39 Pearlington 66 So-0 Paulding .....+.-.| 97 34 | 70.0 | 6.87 
Provincetown...... 3.73 | E Harbor City 45 | 67-3 | 2.04 | Pomeroy........... 102 40 76-1 2.51 
phe . OD 40 | 69°7 | 2.07 u 
92 | | 659 | Waynesborough 97 | 49 | 790 | 3-41 | 68.0 | 4. uaker City 94 | 37 | | 
Somerset ..........100 48 69.8 || Went $5 | SP | Highland Park... 33 | 69-9 373 92 | 42 | 955 
South Hingham.... 101 36 1-45 rhage ri. Hope see || 42 | 754 4-82 
Sprinfleld ......000/ 97 | 4 “7 597 Ca | 3. Tiffina * . 94 | st | 71-2 | 352 
Tannton b 42 66-8 1-63 4°74 Taube rtville 70.2 | 2.09 Washington ...» 100 40 71-3 4-00 
Warwick...........| 88 JB | 62.2 Sen Geach 88 so | 72.9 | §-60| Moorestown ....... 48 | 70-3 | 2.67 98 35 | 69-3 | 3-52 
Fral kford 96 36 7-00 | New Brunswicka..| 93 | 52 40 | 69-4 1.59 
estborough®..... 43 cooce Brunsyickb..| 95 | 46 | 70.2| 3-43 | West Milton....... 99 50 | 71.0 | 4-50 
illiamstown..... 3 rlasg : 2. 2-70 GO 203% 
Worcester 6661 | 2.92. Harrisonville......\100 | 51 | 76-4 Yellow Springs ....|95 | 39 | 70-7 | 1-74 
8 60-4 | 5-20 | Ironton | | | | | | 3-95 || Youngstown 96 | 36 | | 2.63 
Cansas C | 8.74 | Paterson | 42 | 70-2) 2-73 
AIMA 35 | 67-4 1-87 Kansas City ....... 98 | 47 | 73-7 Princet | 50 | 709) 291 | Albany 83 | SI | 61-0 | 5-31 
40 66.7 1-99 Kirksville......... 92 45 71-0 | 4-27 -0!|2 Bandon *. 71 49 59-3 5-48 
Bear Lake 92 32 | 67-7 8 3 "93.5, 10. 96 44 | 709 | 3-30 | Bola 75 53 | 59-2 5-06 
| | | Say | Oregon... | | | | | Klamath, Fort.....| 84 29 | $2.9 2-16 
Benton Harbor...../ 45 | 66-3 | 3-49 34 | 75-7 | 4-70! Tenafly | 40 | 69 89 


Ve 
| 
t 
| 
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Meteorological record of voluntary observers, &c.—Continued. 


Temperature. Temperature. 


Meteorological record of voluntary observers, 6e.—Contianel, 


Stations. 


(Fahrenheit. ) ( Fahrenheit. ) 
= = = a | = = = 

Oregon—Cont'd. ° Ins. Pennsylvania—Con.| ° 
MeMinnville....... 82 42 9-0 Smithport ......... 92 | (64-2 
Yaquina Lt. House.| 68 | 47 §7-0 | 6 Somerset .......++. g2 31 «63-0 

Pennsylvania. | State College....... 95 BS &.8 
97 41 | 71-4 2-38 Stroudsbnrg....... 04 68.8 | 
Bethlehem 95 | 43. 71-0 312 Swarthmore Col... 96 48 70-3 | 
Bernice * ft ot | 37 | 63-9 1-15 | 35 64-2 
Blooming Grove...| 98 | 48 604 | 3-50 | Troy........ ° 40 «(66.4 
SE 9 | §2 71-3 | 3-25 | Uniontown Kio) 72.3 
Catawissa ......... 99 | 40 753) 2-78 | Wellsborough ..... o4 35 | 65-5 
Charlesville ....... | 34 67-1 | 3-00 | West Chester...... 94 | 49 «(70-6 
Chambersburg ..... 100 | 64-8 | 2-37 97 | 48 69-7 
97 43 | 69-5 | 1-76 | 43 70-8 
Columbus .... | 32 65-4 4-38 Rhode Island. 

©. 98 | 32 | 65-4) 4-38 | Bristol......... 86 48 65.6 
Coudersport ....... o4 | 30 | 64-6! 6.90 | Newport........... 80 | 49 64.2 
Drifton 97 | 38 | 65-8 | 4.18 | Olmeyville......... 101 46 «69.8 
Dyberry 32 63-0 | 2.07. Providence ..... B | 42 | 68.2 
Eagle's Mere ...... 86 | 39 -6 | 2.69 | Woonsocket 9 | 46 $68.2 
East Brook ........ GB | South Carolina. 
1-49 | Allendale .......... 95 | 76-7 
Emporium .......- 9 | 35 | 72-0 657 | Batesburg......... 100 58 79-6 
Franklin ®........- go | 42 | 65-7 | 6.02 | Blacks .........+++- 9 | §2 | 76-7 
Germantown. 155  Blackville......... 97 | 55 79-8 
Girardville......... 92 | 50 | 69-2) 6.50 | Branchville. ....... 97 | SI 79-6 
Grampian Hills....) 94 38 | 67.3 2-30 | Brewer Mines..... 9 | 3S 76-9 
Greenville o4 | 35 65-6 | 3-44 | Cedar Springs...... 7 | 733 
Hamilton .......... 86 | 47 | 65-5 | 2.84 | Cheraw....... | 
Hollidaysburgh....| 98 | 35 | 797 | 2-31 | Chester. ° 95 | 55 78.8 
Honesdale ......... 89 | 32 | 63-7 | 2-39 | Clinton 101 63 | 81-9 
Hantingdon........ 99 | 36 | 6&1 | 2.85 | Conway 93 | 63 76-3 
o4 35 67-6 | 4.60 | Evergreen......... 94 54 76-4 
Johnstown......+6+ 9 | 3 | 67.7 | 3-73 | Florence .......... 9 | 5 799 
Kutztown........6- o | 52 | 69-8 | 4.25 | Graham’s Turnout.’ 94 | 68 77.2 
Lancaster ..... 97 | 41 | 70-5 | 2.56 | Georges ............99 | 52 739 
Lebanon 9 | 40 | 60.3 | 2.57 | Greenwood ........ 9 | 59 78.8 
Lock Haven........ 100 41 | 69.5 | 2-00 | Hardeeville ....... 98 | $I | 800 
Meadville ......... go | 53 | Jacksonborough ... 96 52 | 78.2 
McConnelisburg ... 97 | 40 | 69-0 | 3-10 | Kirkwood......... 86 Or | 75-2 
Montrose 99 | 45 | 70-6 1.16 | Newberry ......... 93 56 «78-3 
New Bloomfield ...) 98 | 38 | 66.5 | 3-50 | Orangeburg........ 9 65 79-8 
New Castle ..ccccce 95 33 70-5 | 3-25 | Saint Matthews.... 97 56 79-4 
Phillipsburg....... 95 | 35 | 4-8 i.tr | Spartaburg......... 76 65 79-8 
Pottstown | so | 73-2) 1.55 | Stateburg*......... 94 76-5 
= akertown ....... 97 42 | 68.4 1.85 | Timmonsville..... 93 65 82.0 
99 | 78-2 | 3-33 | 87 61 75-0 
Rochester ......... o4 | 37 | 66.7) 2-51 | Winnsborough..... 95 55 76-0 
RS g | 3 69.1 | 2-75 | Yorkville.......... 95 | 59 78-0 


Precip’n. 


| Beec h Grove. 


| Florence Station.. 


Kingston Springs.. 


NN NS 


wo: 


Rogersville ..... 


Trenton............ 87 
Tex 


OW OO DHnN Of OH 


| Corsicana 


| Me Intosh, Fort ....|101 


| Ringgold, Fort..... 
Vermont 


Brattleborough a 99 
Brattleborough . 


Precip’n. 


SEF SIRE RSS B? 


BR 


Vermont.—Cont’d. 
Manchester ........ 
Middlebury .. 
Newport ........... 
Saint Johnsbury ... 
Strafford*.......... 
Vernon ....... 

Virgi 


gima. 
Birdsnest * ........ 


Christiansburgh .. 
Dale Enterprise * .. 


Marion. ...... 
Monroe, Fort ...... 
Petersburg ........ 
Summit*........... 
University of Va 

Variety Mills...... 
Wytheville ..... eee 
Washington Territory 
Blakely ....... 


00025000000 7 


Townsend, Fort . 
Walla Walla, Fort. 

West Virginia. 
Clarksburg*........ 


Helvetia *.......... 


Middlebrook*. 


Parkersburg ....... 
. Sgs.. 
Wisconsin. 
Delavan ..... 
Deuster....... 


Embarras*........- 


Fond du Lac ....... 


Madison 


Manitowoc . ° 
Prairie du Chien... 
ing. 
Camp Sheridan .... 
Laramie, Fort . 
McKinney, Fort . 
Washakie, Fort.... 


+| 


PE PES PE 


Record for 28 days. 


| 


Precip'n. 


& 


RB 


Sets 


JUNE, 1888. 
| | (Fah it. ‘ahrenheit. 
|e — 
| 88 35 +I | 2.69 
go 47 6.18 
89 SO 4:20 
go 50 68.0 3-00 
88 §-03 
go 52 2. 50 
. 98 48 | 67.6 | 2.37 
56 | 735 | 4-15 
97 4 | 74-3 4.8 
go 49 | 70.0 3.0 
9 51 | 82.6? 3.12 
33 44 | 71-0 |..... 
3 81 60 | 70-6 3.86 
98 43 | 72-0 3-03 
88 42 | 71-2 | 1.30 
78 | 43 | 615 | 415 
ey Sp 37 42 316 
| $2 | 609 | 4-11 
b 76 45 | 61-7 | 3.41 
49 | «61-8 | 4.46 
71 go 49 | 6.2 0.92 
BI | AUSTIN G5 | OF 
40 | Cedar Hill! .........) 99 72 oe 9 37 74-5 | 2-93 
53 | Cleburne *.........| 89 62 | 77-2 37 | 667 2.81 
= | 44 | 63-9 |..... 
93 40 | 70-5 | 2-52 
; 
(65-9 35 
7o 
83 
3-95 108 
5-22 87 
4-57 
| 
{ 
ii 


= 
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Stations and 
districts. 


| Elevation above sea- 
level, feet. 


New England. | 
Eastport 53) 


Portland .... 99, 


Manchester ...... 247 
Northfield........ 871) 
BoStOn 125) 
Edgartown 
Nantucket . 14) 
Wood's 22) 
Vineyard Haven.. ...... 
Block Island ..... 26 


Narragansett Pier 22). 


New Haven....«+- 107) 
New London ..... 
Mid. Atlantic States. 
Albany . 85, 
New York City..., 185) 
Philadelphia..... 117 
Atlantic City..... 3 
Baltimore 45) 
Washington City. 106) 
Cape Henry 
Lynchburg. . = 
Norfolk ....00 
S. Atlantic States. 
808) 
Kitty Hawk 
Raleigh 375 


SOUtHPOFt 


Wilmington ...... 52! 
Charleston ....++« 52) 


183) 
Savannah 87) 
Jacksonville 43 
Florida Peninsula. | 


Titusville 12) 
Cedar Keys seecee 22 
Key West......«- 22) 3 


Jupiter. 28 
Sebastian ...... 


Eastern Gulf States. 


1, 129) 
Pensacola 56) 
Mobile 35) 
Montgomery ....- 217) 
222) 
University 
New Orleans ....- 52) 
AUDUPT 
WesternGul {States. 
Shreveport ....++- 249) 
Fort Smith....++. 470 
Little Rock 309 
Corpus Christi... 20 
Galveston 44 
§33 
San Antonio ...... 781) 
Rio Grande Valley. } 
Rio Grande City... 230 
Brownsville...... 57 
Ohio Val. & Tenn. 

Chattanooga...... 783) 
Knoxville 980) 
320 
Nashville 549) 
551 
Indianapolis......| 756 


Terre 


Cincinnati ......+. 628 
Columbus 812 
7 
LEXINGTON... 
Lower lake region. 

Buffalo 690 
OS 335 
Rochester ......++ 621 
Erie 681 
Cleveland 696 
Sandusky 629 
Toledo 73 
662 


Grand Haven.....| 620 
Lansing 883 
Marquette........| 672 
Port Huron......- 639 
71S 
Milwaukee.......; 697 
Green Bay........| 616) 
Dub 672! 


Extreme northwest. 
Moorhead ...... oe 

Saint Vincent ....; S804 
Bismarck ........| 1,681| 
Fort Buford ......| 1,900) 
Fort Totten ......| 1,487) 


Extremes. 


rometer. 


normal. 
barometer. 
Highest 
mrometer. 


| Mean actual ba-| 
Departure from | 

Mean reduced 


8 


BSS 
g 


33: 8: 


© 


. 


“4. 


88 


> 88 


AAA: 
S83: 33:3: 3% 


De 


= 


PY er 
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_AAAAH 


Atmospheric pressure, in inches 
and hundredths. 


> 

- ¢ 
= 
ses 
= 
29- 50 220.70 


29- §9 I1|0. 62 


29-63 I1 0. 59 
29-65, 1/0. 56 
29-72 10.53 
29-70 10-55 
29-72 24 0- $3 
29-74 230+ 54 
29-75, 1/055 
29-73 10-57 


29-75 40 
29-68 20/0. §0 
29-74 27,0-45 
29-69 17 0. 38 
29-75 18.0. 48 
29-75 20 0. 35 
29-73 18 0. 36 


29- 27 2010-94 


29-22 21 1.01 
29-05 21 1.16 
29-09 21/1-04 


29. 06/21). 21) 


Temperature of the air, in degrees Fahrenheit. 


degrees 


temperature of 


ity, per cent. 
oint, 


P 


Fahrenheit. 


normal. 
Mean relative humid- 


Max. 
Mean max. 
Mean min. 
Monthly range. 
Greatest. 
Mean 

dew- 


Departure from 
Date. 


Monthly mean. 


. 
. 
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Table of miscellaneous meteorological data for June, 1888—Signal Service observations. 
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’ JUNE, 18838. 
0.0 ow. | 
—-06 29 30- 20 28 7 — 1-3 88.023 4 > = 
—.0§ 29 30-24 28 29-51 1410.73 O— 1.0 96.523 nw. 22) w. ; 
eevee 29 30- 24 28 30 nw. 
0.2113 29-61 10. 5 +223 | 
—-05) 29 30. 25 28 29-60 11 0-65 B+ 1-5 96.223 
29-92 30-2413 29-61 10.63 619 — 2-8 76.824 sw. on sw. 
29-58 30-2113 — 2-1 77-0106 
29-93 30-2613 29-65110.61 — 0.7 82.6 23 
65 59- 0/23 1-20 4,644) &. 24) n. 
29-92 30-2513 29-65 110-60 67 94-123 2-1 3,983) 8. 23) 
29-91 30-2413 29-63 110.61 33 91-8123 0.61 | 
0-61 » OF 8. 30) n. 
QI 30-22 13 &9 0-4) 96-2)2 1.84 8. nw. 
93, 30-24 13 7! 3-4) 9-2/2 2-47 7,003] SW. 38) ne. 
30-25 5 72 1-0, 97-2)2 0-13 6, 307] 8. 36) e. 
30- 25 13 of 4} 0-90 3,949] NW. | 28| sw. 
39-25 § 73 o-2 93-9 0-88, 3,478) n. 36) nw. 
30-28 5 73 1.0 B+ 1 
73-5 I-52) 2,782) ne. | 23) nw. 
29 39 39 74g + 0-1 96-52 ne. | sw. 
| 29 30-30 § 287 | 
-6 181] sw. nw. 
) 29 30- 34 10-56 2-0 98.02 sw. n. 
30 | 30. 36 110-59 0-9) 83-012 
29+ 29-97 30-32 75| 1/0 $7 2-0101.0)2 OW. 
29-94 04! 30-00 30. 34 72 10.62 — 2.2) 93-5)2 — sw. w. 
| 29-95 —. 03 30.01 30.32 75 10-57 0.8 $6. eel 
] 2.65) 2,1 | I | ge. 
29-82—.03, 30-01 29. 36 50! 1/0. 56 + 0.8 99-3" 65 8. nw. 
29-9I —-04 30-00 30-33 79 10-54 — 2.9 95-81 | 8. 30| SW. | 
29-96—. 04 30.01 30. 82 110.48 — 0.8 95-81 
— 05 se. se. 
hO. 30-04 30.27 50, 10-41 25 35, me. 13 9) 314/13 
30-02 30.27 6-10.41 + 0.1 8g. 1,26 e. 24 e. 19 720 3 
| hO. —. 01 30-03 30. If 1/0. 25 — 1-1) 83.8)29 se. se. 21 8 41313 
| 30-03 30-22 89 18/0. 33 88-825 se. 
—1.7 Ww. | 42) 8w. 
29-85/—-04 30-01 30-35 29-81 230-54 — o SW. | 48| sw. 
29-94 —-06 30-00 30.26) 29.81 270.45 8. 26| 8. 
29-96,—- 03) 30-00 30-26 29-77 270-49); SW. 33) nw. 
29-75 29-90 30.30 29-75 27/0-55 8. 33| W- 
29-73 —-06 29.96, 30.20 29-76 27'0-44 4 n. 
29-92/—-03, 29-98 30-20 | 29. 64|26/0. 56 BW. ee 
8. 34l nw. 
29-68 —.07 29-93 30-15 6 se. 25| 8e. 
29-43-04 29-93 30-15 6 se. 36] n. 
29.63 —- 03 29-95 30-19 6 se. 28) e. 
29.853 —-08 29-90) 30.07 6 8. 54| se. 
29-59 29-98 30.23 6 8. 8e- 
29. 33 —. 07 39-13 © se. 34| ne. 
29-II —.03 29-98 30-09 6 
29. 69 —- 05 30-07 I 29-74) 18,0. 33 8. 26| w. 
29.83 —. 06 30-03, 6 29-70170.33 § 
29. 18 05 30-31 29-63270.68 7 SW. 32) Sw. 
28.99 —- 04 30-32, 6 29-75270.57 7 SW. 54| nw. 
29.63 —-03 30-21 © 29-702710.45 7 8. 37| W- 
29: 39/—- 03 30-24 6 29-702710.54 7 SW. 26] sw. 
29.38 —-03 30-18, 29-72/27/0.46, 7 SW. 10) 8. 
29-15 —- 03 30-23, 7 29-64 27\0.59 7 8. ; 
29- 30 —- 03 30-20 5 29-79270.50 7 r sw. sw. Be 
29. 12 —. 02 30-22 5 29-74,100.45 7 3-7 57- 28) sw. 
29-07 —- 03 30-24 § 29.72100.52 7 82.4 62. SW. 33 SW. 
sw. 42| sw. 
29-21 —.02 29-95 30-25 29- 64/10 0. 61 w. 31) 
29-55-05 29-91) 30-22 8 29-61 100.61 ¢ w. 44| 
29-27-03 29-92 30-25 5 29.63 100.62 ¢ 8. 35| Sw. 
29.22 —.03 29-94 30-25 8 29.62 100.63 0-00) 5 451) 8. 30, SW. 
29-22-03 29-95 30-25 7 29.64 100.61 0-70) 6, 388) SW. | 32) Ww. 
29-30 —-O1 29.96 30.26 7 29.68 100.58 ¢ 0.09 6, 190) Sw. 501 w. 
29-24-04, 29-96 30-25 7 29-68 100.57, ¢ 0. 6, 598) 8. 45| 
29-25)—-O1 29-95 30-27 7 29-.63100.64 ¢ 
ike Tregwn. 6 0-70) 5,688) se. 30] se. 7 
608 Of 2.76, 7,183, SW. | 36] 8 
03 49707| | 28) SW. 9 
29-62, 50.73) 57 — 1-21) 7,314) 8. Ww. 11 4 
29-59 100.69 64 — 2-33 7,383, ne. | sw. 13 8 517 8 
29-69/10.0.57| 67 — 1-03) 6,417) SW. | 36) SW. 
29-61 100.66 63 5» 8- 26) 8. 7/1015 5 
29-57 100.75, 67. 0. ne. | 28) ne. | 8:13) 9 
29-53 50-75 | } 
I+ 39/10, 194/ 8. 41313 9 8 
62.8'— 2-57|10,021| €. | 48) n. 
63-3— 3-83] 7,699| | 46] w. 
63-2\— 3-83)11, 462) se. e. 
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Table of miscellaneous meteorological data for June. 1888—Signal Service observations—Continued. 


te tashes Temperature of the air, in degrees Fahrenheit. Winds. | 
5 Extremes. | 3 Extremes. | Dailyranges.23 2° $3 velocity. 
Upper Mias. Valley. 69.8— 1.1 4.61 — 0.66 
Saint Paul...... oe 831 28-96—.07 29-84 30-20 6 29.49200.71 67-0 0-0 88-717 76-3 41-0 2 57-447-7 28-014 7-027/71-7| 1-95— 2-72 4,063 se. 3 W- 4101610 4 
La Crosse 744 29-13 —- OT 29-91 30-24 7 29-61 90.63 67-9— I-1 90-417 77-0 44-0 2 §9-1\46-427-6, 7-52€\70-1) 57-1) 3-62— 5,980! 8. 36 se. S11 8 
Davenport........ 615 29-26—.04 29-91 30-2030 29.62200.58 69.6— 0.4 88-018 78-5 46-4 2 33 3-86— 0-50 5,586 8. 50 8. 814 41313 
Des Moines ......, 865 28-g8'—.05 29-88 30.22 6 29- $6200.66 68-6— 1-4 88-017 78-5 43-4 2 §9-044-629-4 11 9-7/27\73-1 2-32— 4-22 4, 8. 26, 8- (20 8 5/1510 
Dubuque .........| 665 29-21 —.03 29-92 30-23 7 29-65200.58 69-I-- 0-1 89-314 78-9 42-0 2 §$9-445-329-7 7-5/27/72-2) 59-1 0-26 3, 8. 8. 12) 71211 
Keokuk 618 29-24-05 29-89 30-16 6 29.62210.54 70-3— 1-7 87-717 79-3 46-0 2 62-4)41-725-2 60-5) §-42-+ 0-23 5,586, 8. 8. 12 4197 
359 29-58 —.03 29.95 30.19 6 29.67 270.52 72-9— 2-1 8g-117 80-5 51-4 3 66. 2.37-7 23-5 5 §-022176.1) 64-2 5-48— 1.07 4,757 8. 40 nw. 5 
Springfield, Ill... “644 29-27 —-03 29-94 30-2130 29-69270-52 69-8— 2-2 8-118 79-2 43-0 2 61-2\46.1 27-5 5| 60-2) 5.50— 0-23 4, 565) 8. 32) Sw. § 
Saint Louis....... 29-33-—--04 29-93 30-16 7 29-6527 0.51 0.8 89-5 5 82-4 50-0 2 65-039-529-2 5 10-51070.4) 62-2 6,955 42, W- (2114 
Missouri Valley. .0— 0.9 3.55 — 0.99 
1,028 28-88.....) 29-95 30-22 6 29.68200.54 71-5....-. Qo.416 81-8 47-1 2) 62-8143-325-5 4 8-4) 64-2) 5-08-4 0.16 5,621 8. 36 me. (2111 41610 
Springfield, “Mo... 1,356 28.53 —-04 29-93 30-15 © 29-69200.46 70-9— 2.1 gI-516 81-9 49-7 2 62-041-827-011 874-4, 61-6 6.11 ....... 6,370 54 | 813 516 9 
Leavenworth... B42 29-02—.05 29-89 30-20 6 29.56200.64 72-2— 0.8 96.216 82.4 47-8 2 63-2\48.4.36-5 11, 60.6 7.77-+ 2-23) 5,228) 8- 30 S15 420 6 
Omaha ..... I, 113 28.74 —.04| 29-90 30-27 6) 29-52200.75 70-O0— 2.0 96.217 80-0 460-4 2 60-6.49.828-7 7 56-9 3-86— 2-20 6,177 8. 47 13,9 521 4 
Valentine 2,614 27-13 29-77 30-18 6 29.26200.92 67-8-+ 0.8 100-215 80-9 41-0 6 54-5) 2-30— 0.77/11, 402) 8- 60 19 6 31710 
Fort Sully.......+| 1,600 28-08 —.13 29-74 30-21 6 29.16201.05 67-3— 07| 99-215 79-6 38-2 6 56-0/61.038-4 7 8-4'21/66-5) 54-6, 3-73-+ 0-27 9,669 so W- | 7/1112 
HUron 307 28-42—- 11) 29-79 30-24 6 29.24201.00 66-1 — 0.9 95-217 77-9 35-3 6 36-513 6-3/2671-0) 55-6) 1.10-— 3-O1/10, 304 45 | 8 B14 8 
Yankton .........+| 1,234 28-53—-09 29-81 30.24 6 29.38200.86 68.6— 0.4) 95-417 79-3 42-8 6 7| 8-0\26)69-8) 57-6 6, 957) 8- 36 | 9 7 6 
Northern slope. 61.4— 13 3. -28 } 
Fort Assinaboine. 2,720 27.02 —.09 29-79 30-17 29-36170-81 59-2— 90-617 70.7 31-8 5 49-2/58.8 39-8) 5 5-6) 365-6) 45-8 4-49-> 1-04 8,513, MW. 54) W- (13, 3 
Fort Custer ...... 3,040 26.69 —-08 29-77 30-16 § 29-47170.79 63-O— 1.0 94-017 73-1 36-6 § 52-057-4 7-8/22/65-3) 50-0 4-91-> 2-34 5,533, 40 DW. 21121215 3 
Fort Maginnis....) 4,340 29-79 3015 9 29.46170.69 54-2—- 3-8 79-417 64-2) 26-222 5 3-O119/64-0) 40-9 7-3) 4-8 9 nw. 84 NW. 21181019 I 
Helena 4,009 25-72 —-10 29.80 30.14 9 29-42170.72 58-8— 1.2) 90-017 69-0 395 5$0-2\50-5 35-517 5-3) 43-4 1-37— 0-66 5,674 SW. 40 @- 10161515 
Poplar River .....\ 2,030 27.66—.11 29-73 30-16! § 29.21 200.95 62.0— 3.0101.318 75-2 32-5 1 6-0) 8167-8) 49-4) 4-94-+ 2-88) 6,924) Se. 40 NW. 2112 8 
Cheyenne ........ 6,105 23-95—-09 29-75 30-13) 9 29-36190.77 63-3- 2-3) 92-628) 77-0 36-8\23 1138-1) 32-1) 0. 0-91 8,677) 8- 46 20 8 21612 
North Platte ..... +3, 98-530 81-6 42-010 558-4) 51-8 2.76— 0-73 9,028 Se. 48 8. 6 5 21612 
Rapid City .... ++) 99415 74-9 39-6 6 53-059-8 34-815 5-4 21/104-9) 50-6 4.74 7,826 8. 44, 8W- 3151313 4 
Fort Washakie 75-3 30-524 44-9/54-541-014 12-5 2055-5) 41-8) 5,507 SW. 54 MW. 21 4 41010 
pore McKinney «| 90-015 68.6 33-0 5 49-6/37. 50-6) 75342 NW. 8 MW. 6101412 4 
Micbile slope. 2.15 -- 1 
5 281 67 —-O7 29-73 30.07 10 29.35 70.72 68-4- 1-4 97-728 82.8, 41-0 2 5§2.9)56. > 40-627 It. 9 2037-8 36-8 0.29 — 1-22 5,767 8. 44 DW. 20 4 O1515 
14, 134 29-80 30.10 9 29-43190.67 35-1 57*828 43-6 18-021 28-2)39-820-5 9 11-018/79-6 29-0 1.01 — 0-80 16,014) W. 88 sw. 8 § 11316 
Concordia 1,384 29-84 30-16 29.52200.64 72.8-4 2-8) 95-730 84-3 43-5 2 6r. 32. rit 14.8 763-4 58-5 1-74, 6,821 se. 48 Se. [12 8 125 4 
Dodge City .....++| 2,524 27-28-—.06) 29.85 30.1510 29.46 19 0.69 1-5 96-329 86.6 50-0 5 60-7.46.3 33-5 3) 56-2 5-16-+ 48 4 7 OISI§ 
Fort Elliott..... + 2.650 27.14 —-06 29-78 30.04 2 29.40200.64 2.6, 99-620 88.9) 53-0 1 63-2\46-6 34-5) 417-4 54-8, 1-34 — se. 51 45 41313 
Southern slope 76-8— 1.3 2H — 0.54, 
Fort 1,200 28.65—.06 29.87 30-13 6 29.54200.59 76.5— 0-5) 96-521 87-9 54-8 2 65.8\41.7 67-0 4.77— 0-04 9,330 8. 51 1710 
15748 28.08 —.07' 29.86 30-08 © 29.58200.50 77.8— 2-2 99-020 88.4 60.024 67-9/39-0:28-4 66-7 2.79— 0-55 9,204 62, ne. 23 7 41719 
Fort Davis ...... + 4,928 25.13 —-08 29.82 30.08 10 29.65190.43 76-1— 1.1) 96-028 87.7 §6-012 44-3) I-59— 0-54 4,943 SW. 30, SW. | 
Fort Stanton .....| 6,154 23-93 29-71 29-9510 29-47190.48 67-9 92-528 82.4 43-0 1 §0-9/49-539-8 3. 32-4 0.88 — I-01 4,655 W- 42) 10 6 3 918 
Southern plateau. 75.94 1.9 0.13 0.37 
cece ++) 26.10 —.09, 29-74 29-55 180.42 3-01104-528 97-2, 59-8 2 67-844-735-4 221-1 10/27-6) 42-5 0.42— 0-Ic 5,833 NW. 37 1 1 426 
Santa Fé sarees 75026 23.26—.06) 29.82 30-06 29.60 180.46 67.14 3.1) 87-016 79-3 41-5 5$4+2145-5 33-0 S15-517/25-3) 25-9 0.16— 0-96 5,344 SW- jo 17/4 11217 
Fort Grant ........ 4,860 25.14—.07 29.81 29.9830 29.61 170 37 75-4-+ 0.4 92-4 6 87.8) 57-5 8 63-334-9 29-4 618.1 18/19-9 3C-7 0.02— 0.78 3,739 NW. 24 8. 6 1 2) 424 
Prescott.... 29-56 170.41 68.4-+ 1-4 89-015 84-3 37-4 8 49-8/51-645-6 45-9 0.00— 0.18 8,842 SW. 47 17 0 624 
73-8 100-116 95-6 42-8 g 51-9157-3 52-3 0-08 — 0-13 We 
29-55 160.33 85-6-+- 1.6106.921 100.3) 60-019 9 22- 5 20 29-6 46-0 0.00 0-00 5,263 32 W- 17 0 O30 
cant 29-43170-50 96-027 86.2 48-518 60.6147.5 30-718 16-4 6/26.3) 33-6 0.204 0.17 5,671 42 nw. 2 1 722 
Mirkdile plateau. 0.3 0.78 — 0.2 
Fort Bidwell ..... 4,640 25.32......| 29-92 30-2430 29.71 140.42 81-822 67-6 32-030 44-8 2.38-+ 0.48 5,012) 36) 1413 1015 
Winnemucca ..... 4,344 25-56—.02) 29.85 30-14 3° 62-8— 0.2 87.726 74-4 387 7 3/31-0 26-8 0.21 — 0.78 8,614) W- 48 Sw. 14 2 913 
Salt Lake City.. 4,345 25.49 —- 29-74 30. os 21 29. 34 17 0.71 68.8-+ 0.8 92-727, 80-5 45-1 4 42-6) 0.98— 0.16 4,989) Se. 40 se. 3.5 
7 74 30-04) ' 29.42 30.62 91-816 82-3 37-0 8 621.1 25/28-3) 30-6) 0.05— 0.31 5,642, SW. | 48) 8. 7,2 3, 915 
Fort Bridger ..... Br 30-10, 9 29.43 180.62 84-017 71-0 34-021 42-4/50-038-4) 614-0 4148-3) 37-1 0.26— 0-41 6,674 W- 46 W. 19 § 
Du Chesne 69-6 95-415 83-8 32-020 46-6163. 4 39-7 0-00....... *5,336 W 54, | 6 21117 
Northern plateau. 63.6 — 1.1 P at 1.51 
Boisé City....... 30.12.39 29.52170.60 64.2— 1-8) 90.023 77-7 39-621 5I-3/50-4 39-32316-5 7153-5 44-5 3-24 2-27 2,244 W- 30 W. 3 
Ashland eee ee ee ee 88-322 71-3 40-020 47-6)48-3 40-8 2213-5 We 
Fort Klamath oe clesee| 80-022 64-5 30-030 39-350-041-022 10.0 Gi. 314+ We IZ 
Falls.. I, 909 27. 84—.10 29.83 30. 13,30 29-60 60.53 61-4— 1.6 84-923 72. 44-029 §0-6.40.9 35-7 22 11-9 17 68-7 49-8 3-46 3,892, SW. 24 SW. 2 
Walla Ws 1,015 28.79—.11 29-87 30.2030 29.61140.59 65-1 + 0.1) 89-0 9 7 3 47-013 54-9142. 0 33-6.22\12. 617/55-9| 47-4) 2- 0-95 4,766 SW. 65 SW. 1413 51S 4 
N. Pac coast region. 7+ 1.1 
Fort Canby 179 29-69—.13) 29-88 30-2420 29.37140.87 57-7 + 3.7 71-822 63-2) 50.321 53-3.21-5 18-822 6. 2)18/83-5 52-6 5-66-F 3-38 9,334 60, se. 18 1811 
Olympia.......- 20- 16) 29-88 30. 24 3° 29-43140-81 60-3 I-3 382.022 69.9 42-022 50-4 40- 040. 022 ‘9. 5 “775-1 51-4 4-80 3-65 2,286 8. 18 sw. 12.20 18 9 3 
Port 14 29.85 —. 16) 29.86, 30.21/20 29. 35 14 0. 86 2.4 68.122 61.9 38-022 48-1 30-122) 7.4/26/83-7 2-62-> 1.56 3,580 27, 10 3 
Tatoosh Island.. 86 29.78 —. 16) 29.87 30-2220 29. 35 140.88 55-1 2.1 63-022 59-5 47-3 3 12-5 3 4- 5 1388.2 7-44-F 4-94 7,285 SW- 50 Se. 13 1922 62 
AStOTiIA. eee 20 29-54. 29-86 30.21 20 29. 38 14 0.83 2.9 75-0 9 68.0 50-0 53-2:25-025-0 9 8. g15/80.6 52-4 7-2 5-35 2, 843 sw. SW. 1517 22 6 2 
Portland ....... ee 80 29-82 —. 14, 29-91 30.2730 29.50140-77 61-9— 0.1) 87-022 71-3 47-521 7-5, 076-1) 53-7 3 4,016 NW. 25 8. 27.2226, 2 2 
Roseburg. 523 29-37 —- 14 29-92 30.2830 29-51140.77 61-3— 3.7 86-022 44-021 51-9.42-037-822 7-0 672.9) 51-6 2,678 w. 24, 8W. g2tig 9 2 
Mid. Pae. coast req. 64.8 — 
Eureka .... .... ee 50 29.92..... 29-92 30-2830 29.60140-68 58.8— 6.2 71-014 64-9 46-9 7 5§3-8:24-1 17-518 6.130/84.9) 54-0 4-66....... 4,507) 340. 2 
Red Bluff....... ++ 342 29-54 29.89 30-1430 29-67 50.47 70-7— 4-3 222 82-5 49-0 7 49-7) 2-61-+ 2-25 5, 188 8. 8. 41115 
Sacramento . ..... 64 29-83—-01 29-90 30-11 30 29.71 160.40 67-7— 0.3 96-022 80.8 48-5 7 55-2147-5 38-721 11-0 1/59" 5 51-6 0.08 — 0-15 5,494 SW. 36 SW. 14 4 4 917 
San Francisco .... 60 29-90 .00 29-96 30.1530 29-80160-35 61-0— 3.0 79-921 68-9 53-223 7-1) 1/76. 53-2 0-27— 0-02 8,597 W- 35 W- (25 8 
S. Pac. coast region. 66.7+- i? 0.02 — 0.09 
Fresno 323 29-56... 29-89 30.0830 29.67 160-41 74.0..... 103-522 88-2 50-5 7 58-5 53-039-021 20-0 1'51-8 Te. 5,767, nw. 18 nw. | tf o o 92! 
Angeles...... 339 29-53-—-05 29-39 30-0430 29.76170-28 67.5-+ 1-5 94-0 8 82.2 50-5 4 56-243-541-0 814-8 17/74-1 0.01 — 0-16 4,084 19 W. 2 0 11217 
San Diego .......+ 67 29-85 —.03, 29.90 30-05, 2 29.78170.27 65.9-+ 1-9 76-211 72-4 54-0 5 60.422-220-0 8 6. 4 0-04 — 0-02 4,218 sw. 21 mW. 14 1 817 5 


Nore.—The data at Pike’s Peak, Colo., and stations having no departures are 


not used in computing the district averages. 


“* Record for 29 ) days. 
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List of voluntary stations of the Signal Service, with their respective observers, who furnish meteorological reports pes the Monthly Weather Keview. 
marked with an asterisk (* ) did not send reports in time to be used in Review for 


Place of observation and observer. 

ALABAMA, 

Auburn, Alabama Weather Service. 

Livingston, J. W. A. Wright. 

New Market, Dr. Geo, D, Norris. 
ARIZONA, 

Cedar Springs, J. E. Norton. 

*Eagle Pass, R. B. Tripp. 

Holbrook, David Rohe. 

Huachuea, J. W. Stump. 

Tevis, Miss Belle Tevis. 

Tucson, Edward L, Wetmore. 

Williams, J. T. Ryan. 

Winslow, L. W. Broberts. 
ARKANSAS. 

Eureka Springs, A. H. Foote. 

Lead Hill, Silas C. Turnbo. 


Little Roek, Arkansas Weather Service. Auburn, Edwin Miller. 


CALIFORNIA. 
Anderson, Dr. A. Fouch. 
Banning, Welwood Murray. 
Barstow, Geo. R. Gooding. 
Georgetown, C, M. Fitzgerald. 
Hydesville, E. T, Foss. 
Lewis Creek, John Touhy. 
Nicolaus, Alvah Pendleton. 
Oukland, Dr. J. B. Trembley. 
Oroville, Hiram Arents. 

tiverside, A. K. Holt. 

Salinas, Dr. E. K, Abbott. 
Sacramento, 8. H. Gerrish. 
Santa Barbara, H. D. Vail. 
‘santa Maria, L. E. Blochman, 
Willows, David Bentley. 

OLORADO. 
Bennett, I. 8. Putnam. 
Colorado Springs, 

Service. 

‘Fort Collins, Prof. V. E. Stolbrand. 
Georgetown, W. A. Jayne, M. D. 

CONNECTICUT. 
Hartford, Wm, R. Matson. 
New Hartford, Wm. Goodwin. 
Southington, Luman Andrews. 
Voluntown, Rev. E. Dewhurst. 

DAKOTA. 

Brookings, Prof. Louis McLeod. 


Davenport, J. W. Leech. 
"Gallatin, J. . Pound. 
Garden C ity, . T. Newell. 


Goddard, F. Goddard. 
Kimball, A. 8. Stuver. 
Long Creek, Elizabeth Ingalls. 
*Parkston, John J. Swartz. 
Richardton, Prof. A. Nordberg. 
Webster, Arthur Betts, 
Woonsocket, L. O. Libbey. 
Disrrict OF COLUMBIA. 


*Kendall Green, Deaf & Dumb Institute. '*East Norway, P. L. Gray. 
Washington 


Distributing Reservoir 

Rock Creek Bridge 
FLORIDA. 

Altamonte Springs, E. P. Tebeau. 

Archer, Dr. J. C. Neal. 

Duke, B. P. Ferrill. 

Fort Meade, A. H. Adams. 

Homeland, J. S. Wade. 

Limona, J. G. Knapp. 

Manatee, Mrs. Mary W. Broberg. 

Merritt’s Island, Rev. J. H. White. 

Nama, Chas. E, Robbins. 

Tallahassee, Rey. Dr. W. H., Carter. 
GEORGIA. 

Athens, Prof. L. H. Charbonnier. 

Forsyth, Thos, G. Scott. 

Marietta, G, Owen. 

Milledgeville, S. A. Cook. 

Thomasville, C. S. Bondurant. 

IDAHO, 

Lewiston, Robert Schleicher. 
ILLINOIS. 

Charleston, J. B. Dazey. 

Collinsville, Dr. J. L. R. Wadsworth. 

Jacksonville, P. J. Hasenstab. 

O-wego, John 8. Seely. 

‘Palestine, John E. Templeton. 

‘Pekin, Rev. J. E. Terborg. 

Philo, H. A. Burr. 

Riley, John W. James. 

Rockford, T. D. Robertson. 

‘\camore, Roswell Dow. 

Sindwieh, Dr. N. E. Ballou. 


Receiving Reservoir 
Aqueduct. 


South Evanston, Dr. M. D. Ewell. 
‘| ringtield, Iilinois Weather Service. 
‘W indsor, A. H. Hatch. 


| 


Amherst, Miss 8. C. 
INDIAN TERRITORY. 
Caddo Creek, B..Leming, M. D. 


|Des Moines, A 


Colorado Weather Humboldt, Miss. Florence Prouty. 


| 
| 


Place of observation and observer. 
MARYLAND. 


Place of observation and observer. 
INDIANA, 
Butlerville, C. F. Hole. 
Jetfersonville, J. C. Loomis. 
Laconia, Lafe Crozier. 
La Fayette, Indiana Weather Service. 
\*La Grange, R. H. Rerrick, 
'Mauzy, Elwood Kirkwood. 
‘Salem, J. W. May. 
/Sunman, B. F. Ferris. 
|Vev ay, Prof. Chas. Boerner. 


‘Cumberland, E. T. Shriver. 

\*Fallston, Prof. G. G. Curtis. 

|Gaithersburg, John T. De Sellum. 

‘Great Falls, Washington Aqueduct. 

'McDonogh, McDonogh Institute. 

|*M’t St. Mary’s, M’t St. Mary’s College. 

| Woodstock, Woodstock College. 

MASSACHUSETTS, 

Snell. 

Amherst, 
Experimental Station. 

Blue Hill, Rev. A. K. Teele. 

Blue Hill Observatory, A. L. Rotch. 

Cambridge, Harvard College Obs’y. 

Dudley, Conant Observatory. 

Deertield, Rev. A. Hazen. 

Fall River, C. V. 8. Remington. 

Heath, B. B, Cutler. 

|Marion, J. E. Hadley. 

Nahant, Wm. D. Hodges. 

\Newburyport, T. V. Pike. 

‘New Bedford, Thomas R. Rodman. 

Provincetown, Jobn R. Smith. 

|\Somerset, Elisha Slade. 

|W estborough, G. 8. Neweomb. 


Iowa. 
‘Amana, Conrad Schadt. 
Ames, J. Rush Lincoln. 
Bancroft, H. N. Renfrew. 
|\Cedar H. D. Olds. 
‘Clarinda, A. 8. Van Sandt. 
Clear Lake, Dr. J C. Wright. 
Clinton, Luke Roberts. 
Cresco, Gregory Marshall. 
Cromwell, E, E. Harrison. 
Denmark, G. B. Brackett. 
dolphus Voegeli. 
Dysart, Jos. Dysart. 
Elkader, J. N. Hamilton. 
Fairfield, Geo. D. Clark. | Worcester, J. B. Hall. 
'Fayette, Upper Lowa University. MICHIGAN. 
Fort Madison, Miss L. A. McCready. Birmingham, 8. Alexander. 
|Glenwood, Seth Dean. Harrisville, Dr. D. W. Mitchell. 
Glenwood, A. Schappel. Benton Harbor, A, J. McCave. 
(Grinnell, Prof. 8. J. Buck. |Hudson, Major A. H. Boies. 
Hampton, E. C. Grenelle. |Kalamazoo, W. A. Black. 
|Lansing, Dr. H. B. Baker, 
Lansing, Weather Service. 
Marshall, W. T. Drake. 
‘Mottville, A. Hartzler. 
|Thornville, John 8. Caulkins, 
|'Traverse City, 8. E. Wait. 
MINNESOTA. 
Minneapolis, Wm. Cheney. 


Independence Emil F. Wiilfke. 

Iowa City, Prof. A. A. Veblen. 
Logan, Jacob 'T. Stern. 

Manson, W. L. Thompson. 
Maquoketa, A. B. Bowers. 
Monticello, H. D. Smith. 

Mount Pleasant, Pro’. Max E. Witte. 
Mount Vernon, Prof. Alonzo Collin. 
Muscatine, J. P. Walton. 

Osage, G. D. Pettingill. 

Osceola, F. M. Kyte. 

Oskaloosa, Joseph Boyd 

Oskaloosa, O. H, Avey. 

Sac City, Dr. Caleb Brown. 
|\Smithland, Dr. Chas. Rice. 
Vinton, T. F. McCune. 
|Washington, Wm. A. Cook. 
Ww esley, Wm. Ward. 


MISSISSIPPI. 
‘Biloxi, Dr. R. G. Hinsdale. 
Jackson, W. J. Brown, Jr. 
\Palo Alto, W. H. Hill. 
‘University, Missiseippi Weather 
vice. 
MISSOURI. 
Conception, Rev, M. Eckstein. 
‘Frankford, W. W. Vermillion. 
“Pierce City, J. J. Spilman, 
‘St. Louis, Missouri Weather Service. 
|" Warrenton, Prof. J. H. Frick. 
MONTANA. 
‘Virginia City, Eugene Stark. 
NEBRASKA. 
Cc rete, Nebraska Weather Service. 
Culbertson, G. D. Carrington. 
De Soto, Chas, Seltz. 
'Fairbury, Dr. J. Humphrey. 
Falls City, A. B. Newkirk. 
Fremont, Rey. L. F. Berry. 
'Genoa, Geo. 8. Truman. 
Grand Island, J. H. Warren. 
Hay Springs, Wm. Waterman. 
Kimball, Wm. G. Barton. 
‘*Lineoln, University of Nebraska. 
Marquette, John Ellis, 


| 


KANsas. 
‘Allison, John J. Cass. 


Elk Falls, Dr. A. C. Williams. 
*Emporia, Prof. J. H. Dinsmore, jr. 
Englewood, C. D. Perry. 
Globe, Wm. Featherston. 
‘Independence, J. M. Altaffer. 
Lawrence, Prof. ¥. H. Snow. 
Lebo, C, W. Burnet. 

Leoti, L. C. Vickrey. 
Manhattan, C. P. Blachley. 
Morse, R. P. Edgington. 
Ninnescah, E. Shaw. 

Salina, J. H. Gibson, 

*Scott, L. C. Vickrey. 


Topeka, Kansas Weather Service. Syracuse, P. W. Risser. 
Tribune, S. B, Jackson. Tecumseh, W. L. Dunlap. 
*Waketield, Wm. P. Cochran NEVADA, 
|Wellington, John H. Wolfe. Carson City, Chas. W. Friend. 


‘Wilson, E. Y. Dollenmayer. weg City, 
Yates Centre, R. Gray. 
KENTUCKY. 
Bowling Green, M. H. Crump. 
Carlisle, W. H. Fritts. 
‘Frankfort, E. C. Went. 
|Millersburg, C. Pope. 

LOwISIANA. 
iGrand Rev. M. Widman, 
Liberty Hill, E. A. Crawford. Lake Village, 
\Luling, F. M. Rogers. Weir's Bridge, 
iNew Orleans, Louisiana Weather Ser- Wolfeborough, | 

vice. New JERSEY. 
[Port Eads, Mrs. C. L. Kleinpeter. Beverly, C. F. Richardson. 
MAINE. Clayton, W. T. Wilson. 

Bar Harbor, Joseph Wood. Egg Harbor City, H. Y. Postma. 
‘Cornish, Silas West, Moorestown, Thos. J. Beans. 
‘Gardiner, Henry Richards. 
|\Kent’s Hill, W. C. Strong. | Service. } 
‘Orono, Prof. M. C. Fernald. ‘Readington, John Fleming. 


New HAMPSHIRE. 
| Antrim, Frank W. Palmer. 
Berlin Mills, Q, A. Bridges. 
Concord, W. L. Foster. 
Nashua, Chas. H. Webster. 
Ashland, 
Belmont, 

S. J. Bristol, 


+ Cotton and Woole 
| Manufacturing Co, 


Barron Creek Sp’gs, Albert E. Acworth South Orange, Dr. W. 


Northfield, Minnesota Weather Service. Cleveland, G. 


Ser-'Garrettsville, 8. M. 


Nevada Weather Service. 


Lake Wini piseoge,. Phil 


'New Brunswick, New Jersey Weather 


T hose 


une, 1888. 


Place of observation and observer. 
New Jersey—Continued. 

J, Chandler, 

Vineland, Dr. O. H. Adams. 

MEXIco, 
Albuquerque, 8. M. Rowe. 
Colidge, H. M. Moran, 

Gallinas Spring, J. E. Whitmore. 
Las Vegas, F. W. Chatfield. 

NEw YoOrK,. 
Ardenia, Richard B. Arden. 
Auburn, Geo, Casey. 


Massachusetts Agricultural Boyd’s Corners, Thomas Manning. 


Brooklyn, Prof. W. C, 
Cooperstown, G. Pomeroy Keese, 
Eden, W. P. Hunt, 

Factoryville, T. P. Yates. 
Friendship, Jesse D. Rogers. 
Geneva, Mrs. C. K. M. Yates. 
Humphrey, Chas. E. Whitney. 
Ithaca, Cornell University. 

Lyon, Dr. M. A. Veeder. 
Palmyra, L. D. Cummings. 

Penn Yan, Geo. R. Young. 

Rose, George Smart. 

Savona, M.S. Collier, M. D. 
Setauket, Selah B. Strong. 

Utica, Thomas Birt. 


Peckham, 


Ww illiamstown, Williams College Obs’y. Ve rmillion, E. B. Bartlett. 


White Plains, Prof, O. R. Willis. 


Nortu 
Chapel Hill, Prof. J. W. Gore. 
Hot Springs, Dr. C. F. MeGahan. 
Lenoir, Dr. R. L. Beall. 
Marion, A. Blanton. 
Raleigh, Thos. C. Harris. 
Raleigh, North Carolina Weather Ser- 
vice, 
Statesville, W. A. Eliason. 
Tarborough, E. V. Zreller. 
Weldon, T. A. Clark. 
Onto, 
Wm. Sheffield. 
. Hyde. 
College Hill, iol W. Hammitt. 
Collinwood, P. L. Cobb. 
\Columbus, Ohio Weather Service. 
Elyria, C. W. Goodspeed. 
Luther. 
Jacksonborough, Dr. J. B. Owsley. 
Lordstown, W. 8. Dean. 
\Napoleon, Dr. T. C. Hunter. 
Athens, T. M. Sewell. 
\North Lewisburg, H. D. Gowey. 
Portsmouth, Dr. D. B. Cotton. 
Ruggles, Peter Bowman. 
Tiffin, Rev. T. H. Sonedecker. 
|Wauseon, Thos. Mikesell. 
Westerville, Prof. John Haywood. 
‘West Milton, Luke 8S. Motte. 
| Yellow Springs, Chas. W. Rice. 
Albany, John Brigg 
Bandon, Geo. onl 
East Portland, Dr. Geo. Wigg. 
\Eola, Thos. Pearce. 
La Grande, J. K. Romig. 
MeMinnville, Prof. W. J. Crawford. 
Roseburg, Oregon Weather Service. 
'Yaquina L. H., Dr. John G. Jessup. 


Bellevue, 


PENNSYLVANIA. 
Altoona, Chas. B. Dudley, M. D. 
\Catawissa, Robt. M. Graham. 
iC orry, Wm. Loveland. 
'Drifton, H. D. Miller. 
|\Dyberry, Theo. Day. 
‘East Brook, L. E. Stunkard. 
Easton, Dr. J. W. Moore. 
\Franklin, Joseph Bell. 
|Germantown, Thos. Meehan. 
Gr ampian Hills, Nathan Moore. 
|Meadville, David Logan. 


adelphia, Pennsylvania Weather 


Service. 


|Phillipsburg, L. Ray Morgan. 

Quakertown, J. L. Heacock. 

Reading, C. M. Dechant. 

Salem Corners, T. B. Orchard, M, D. 

State College, Agricultural Experi- 
mental Station, State College. 

Troy, M. Gustin. 

lWeilsborough, Hiram D. Deming. 

| West Chester, Dr. Jesse C. Green. 

'Westtown, Wm. F. Wickersham. 


| 
| 
- 
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List of voluntary stations of the Signal Service, with their respective observers, who furnish meteorological reports for the Monthly Weather Review—Cont'& 


Place of observation and obserter. Place of observation and observer, Place of observation and observer. Place of observation and observer. 
CAROLINA. Texas—Continued, Virer1a—Continued, Wisconsin—Continued. 
*Aiken, Dr. W. H. Geddings. Gallinas, Lum Woodruff, Marion, A. T. Lincoln, Fond du Lac, J. C. Wedge. 
Black’s, Jos. Black. Galveston, Texas Weather Service. Summit. J. R. Sim. Fredonia, B. H. Meyer. 
Cedar Springs, J. T. Bayerly. Lampasas, Dr. C. M. Ramsdell. University of Va., James Wearmouth. Lancaster, Edward l’ollock. 
Columbia, South Carolina Weather Ser- Mesquite, Silas G. Lackey. Variety Mills, J. H. Micklem. Madison, Washburn Observatory. 
vice. Mexia. Chas. F. Mercer. Wytheville, Howard Shriver. Manitowoc, Miss Clasina Lips. 

Graham's Turnout, R. H. Sonntag. New Ulm, C. Runge. WASHINGTON TERRITORY. Prairie du Chien, College Sacred Heart, 
Kirkwood, Colin Macrae. *Pine Mills, W. E. Burkett. Blakeley, R. M. Hoskihson. Waucousta, G. H. Yapp. 
Stateburg, Dr. W. W. Anderson. *Silver Falls, C. M. Tilford. Tacoma, E. N. Fuller, FOREIGN. 

TENNESSEE. Santa Maria, L. E, Blochman. Vashon, Mrs. C. B. Carpenter. Grand Turk, W. Indies, Geo. I. Gibbs, 
Ashwood, Rev. C, F., Williams, VERMONT, West VIRGINIA. Guanajuato, Mexico, Met’! Obs’y. 
Austin, P. B. Calhoun. *Brattleborough, W. H, Childs. Clarksburg, R. T. Lowndes, *Hamilton, Bermuda, Russell Hastings, 
Milan, Dr. M. D. L. Jordan. Burlington, W. B. Gates. Hartmonsville, W. C, Tobb. Killisnoo, Alaska, Jos. Zuhoff, 
Nashville, State Board of Health. Lunenburg, Dr. Hiram A. Cutting. Helvetia, Dr. C. T. Stucky. Leon, Mexico, Prof. M. Leal. 

TEXAS. Manchester, Rev. E, P. Wild. Middlebrook, 8. F. H, Hewit. Mexico, Mexico, Meteorological Obs’y, 

Austin, Oscar Samostz. Middleburg, 8. Holton. Parkersburg, T. G, Field. Monterey, Mexico, Dr. Wm. De Ryee. 
Cedar Hill, J. P. Berry. Saint Johnsbury, F. Fairbanks. White Sulpher Springs, T. Surber. Montreal, C. H. MeLeod. 
Cleburne, Dr. T. C. Osborn, Strafford, H. F. J. Scribner, WISCONSIN. New Westminster, B.C.,Capt, Adolphug 
Colorado, Fred R. Blount. VIRGINIA, Beloit, Beloit College Observatory. Peele. 
Comanche, E. N. Wiesendanger. Bird’s Nest, C. R. Moore. Delavan, George L. Collie. Port au Prinee, Hayti, Prof. I. Scherer, 
Corsicana, W. H. Hamilton. Christianburg, H. D. Walters. Deuster, G. H. Krusehke. Pueblo, Mexico, Mariano Barcena. 
Decatur, H. D. Donald. Dale Enterprise, J, L. Heatwoll. Embarras, J. E. Breed, Zacatecas, Mexico, Jose A. y Borrilla, 


Military posts from which meteoralogical reports were received, through the Surgeon General of the Army, in time to be used in the preparation of the Monthly 
Weather Review for June, 1888, 


Alabama. California—Convt Dakota—Cont'd, Kansas. Nebraska. New York. Virginia. 
Mount Vernon B’ks. Bidwell, Fort, Sully, Fort. Hays, Fort. Niobrara, Fort, Columbus, Fort, Monroe, Fort, 
Arizona. Gaston, Fort. Totten, Fort. Riley, Fort. Robinson, Fort. Madison Barracks, Washington Ter. 
Huachuea, Fort, Mason, Fort. Yates, Fort, Mar —— Sidney, Fort. Niagara, Fort. Spokane, Fort. 
MeDowell, Fort. Presidio of San F, Florida. ” McHenr y, Fort. Nevada. Plattsburg Barracks. Townsend. Fort. 
Mojave, Fort. Colorado. Saint Francis B’ks, Michigan. MeDermit, Fort. West Point. Walla Walla, Fort. 
Arkansas. Lewis, Fort, Idaho. Brady, Fort. New Mexico. Oregon. Wyoming. 
Hot Springs. Dakota. Boisé Barracks. Minnesota. Bayard, Fort. Klamath, Fort. Laramie, Fort, 
California. A, Lineoln, Fort. Sherman, Fort. Snelling, Fort. Selden, Fort. Texas. McKinney, Fort. 
Ange! Island. Meade, Fort. Indian Territory. Montana. Union, Fort. Concho, Fort. Sheridan, Camp. 
Alcatraz Island, Pembina, Fort. Gibson, Fort. Keogh, Fort. Wingate, Fort. MelIntosh, Fort. Washakie, Fort, 
Benecia Barracks. Randall, Fort. Reno, Fort. Missoula, Fort. Ringgold, Fort. 
Sisseton, Fort. Supply, Fort. Shaw, Fort. 


PRICH LIsT 


OF 


PUBLICATIONS THE SIGNAL SERVICE. 


The following publications of the Signal Service are for sale, by authority of act of Congress, approved 
March 30, 1874, section 227, Revised Statutes, and will be forwarded by mail to any address in the United 
States upon the receipt of the price : 


Maps in one color without weather reports or isobaric lines, per hundred .... .. ...............ceceeceeeeeeeeceeeeeeees $1.50 
Maps with either 8a. m. or 8 p. m. reports, isobars, and isotherms for the United States,( 2 cents per 

Maps with 7 a. m. reports and isobars for the Northern Hemisphere, per month ......................0000.-0c0e00e 50 
Monthly Weather Review, 15 cents per COPY, OF POT VOAT .........0.cccreeeceesererteeecssneersseesseceesenens soaeeesseees 1.50 
Monthly Meteorological Summary and Review, 10 cents per copy, or per Year ..............ccecceeeeeeeecceceeesees 1.00 


Price lists of meteorological instruments and books, with the names of parties from whom they may be 
obtained, will be furnished on application to parties desiring to become voluntary observers of this Service. 

Orders for any of the above publications, with money order enclosed and drawn to the order of the Prop- 
erty and Disbursing Officer, Signal Service, should be sent to the Chief Signal Officer, U.S. Army, Washington, D.C: 


= 
4 
s 
“4 
A 
= 
2 7 
q 


